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Objectives

Assembling on a common thematic platform all data
and information relevant for ocean current estimation
and assessment

Making these data easy to use and combine
(homogenization)

Providing tools for reading, combining and assessing
these data

Providing remotely accessible storage and processing
capabilities to develop and evaluate GlobCurrent
products
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Format homogenization

v Unique file nomenclature
v NetCDF-4, compliant with CF convention

v Unique formatting for GlobCurrent products wrt
pattern and observed quantity:
Trajectory : drifters, along-track altimetry,...
Swath
Grid

~ Common set of metadata to describe precisely the
source of observation, measured quantity,
resolution, spatial and temporal scales of data
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Current terms

geostrophic_velocity

ekman_ current_velocity
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Geostrophic currents correspond to a particular
simplification of the equations governing the
horizontal components of velocity. It is valid
when the largest terms in the equations of
motion reduce to the Coriolis force and the
pressure gradient. This can generally apply in the
deep ocean over large (> 50-100 km) spatial and
long (>2-10 days) temporal scales

Ekman currents result from the balance between
friction (induced by wind stress) and Coriolis
forces. The wind stress is often parametrized as a
function of the square of the wind speed and a
drag coefficient.

Under the assumptions of a steady,
homogeneous, horizontal flow on a rotating
Earth and an infinitely deep ocean, and
considering a constant vertical eddy viscosity,
the theoretical Ekman current at the surface
flows at 45° to the right (left) of the wind
direction in the northern (southern) hemisphere.
Below the surface, the Ekman current speed
decreases with depth, while the direction
changes clockwise (anticlockwise) in the
northern (southern) hemisphere. Both effects
result in the so-called Ekman spiral.

Plymouth Marine
Laboratory

PML

iIsardSAT

Provided generally at 0 or 15 meters

Typically estimated by Altimeters or
combination of altimeters and infrared
radiometers (SST) through eSQG or MTF
methodologies.

Provided generally at significant wave
height (hs), 0 or 15 meters

Typically estimated by Filtered
timeseries (e.g., 20-day bandpass) using
multiple platforms (e.g., for ageostrophic
current)
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Current terms

stokes_ drift_velocity

tidal_ current_velocity
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As waves travel, the water particles that

make up the waves do not travel in a
straight line, but rather in orbital
motions. Water particles do not move
over a closed orbital path but instead
have an additional movement in the
direction of wave propagation. As the
particles progress in an orbital motion,
their movement is enhanced at the top
of the orbit and slowed slightly at the
bottom. The resulting Lagrangian
current is called the Stokes drift.

Tides are related to gravitational
variations associated to the Sun and
Moon alignments, resulting in
periodical changes in water levels.

ol isardSAT

Provided generally at significant wave height (hs)

Typically estimated by wave forecasting models.

Provided generally at significant 0 meter depth
Typically estimated by tide prediction models.

Discarded for now.
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Current terms

inertial_ current_velocity

internal_wave_related_ current_velocity
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When wind and wave forces that have
set upper ocean motions cease to
strongly act, water will not rest
immediately. Energy imparted by the
wind and waves takes time to fully
dissipate. The Coriolis force will then
continue to apply as a centripetal force,
leading to rotational flows, referred as
inertial currents. The period of rotation
will vary with the local Coriolis
parameter f (e.g. latitude dependent). As
friction cannot be completely neglected,
inertial oscillations in the real ocean
decay in a few days. The amplitude of
the inertial motion is proportional to the
cumulative wind forcing term and
inversely proportional to the water
density and thickness of the mixed layer.

Internal waves occur at the boundary
between water layers of different
densities.

Fymasin s iS ardSAT

Estimated generally above
mixed layer depth.

Typically estimated by
continuous high resolution
drifter position

Estimated generally at mixed
layer depth

Typically estimated by in
situ profilers and surface
manifestations seen by SAR
and visible instruments
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Current terms

internal_wave_related_ current_velocity

eulerian_total_current_velocity

lagrangian_ total_current_velocity

PML
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Plymouth Marine
Laboratory

Internal waves occur at the
boundary between water layers of
different densities.

Total velocity of the current as
measured at a fixed point (by
means of a currentmeter for
instance)

Total velocity of the current as
measured along the fluid particle
trajectory (by means of a drifting
buoy for instance)

iIsardSAT

Estimated generally at mixed layer
depth

Typically estimated by in situ
profilers and surface manifestations
seen by SAR and visible instruments

Provided generally at om (this is the
case for instance for the first
GlobCurrent Eulerian current
product, sum of geostrophy at om
and Ekman at om), significant wave
height (hs), mixed layer depth (mld)
or 15 meters.

Typically estimated By
combination of infrared (SST) and
hyperspectral (ocean colour) imagers,
or combination of altimeters with
other sources (weather model)

at significant wave height (hs)

Typically estimated by in situ
drifters
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Current terms

surface_tracer_velocity  This is the apparent average rate of
displacement of a parcel of water
(assuming surface properties are
conserved). This is not defined as an
instantaneous velocity, but an arithmetic
average over a given period of time. This
velocity should correspond to the total
current acting on fully submerged marine
debris e.g. oil or person in water, but may
not represent floating object with
significant wind exposure e.g. liferafts.

oceandatalab PML
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Provided generally at 0 meters
Typically estimated by feature motion tracking

(MCC, optical flow) from ocean colour or infrared
radiometer data.
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Individueal high resclution compone nts

[infrared and visible)

m\erian current

from SAR Doppler
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Frent Gradient
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<grad CUReul=

l Optical flow

CURsdm

" L2PHR "L2P HR CURsdm =0 =
AT O i e L TP CORgeca
A A

3

2-dimensional current terms
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Individual current components

« Instantaneous » current observation from a single (or short
sequence) satellite acquisition (image, altimeter track, swath). Level
2 or Level 3 products.

 geophysical variables derived from Level 1 or Level 2 source data at
the same resolution and location as the Level 1 or Level 2 data,
typically in a satellite projection with geographic information.

( . L2 data granules remapped to a space grid without combining any
Observations from overlapping orbits.

[llﬂl » sequences of images to derive current vectors, such as the MCC

method.

Grid specification, resolution native to sensor.

No merging or averaging.

Input to higher level products combining multiple passes, acquisition
or merging different sensors.

A
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(ESA/CNES)
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Across-track geostrophic
current velocity along an
altimeter track.

High resolution
information that can be
enriched with SST, etc.
obervation layers.

Available from multiple
altimeters : Jason-1 & 2,
Cryosat, Altika, Sentinel-
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Line-of-sight surface
velocity from SAR
doppler (no vector)

Can be enriched with
SST, salinity, altimeter

Available from Envisat,
soon Sentinel-1



Individual current components

Maximum Cross-
Correlation — estimation
from a sequence of

images (ocean colour,
SST)

Estimated between two
time steps

(GlobCurrent)

http://globcurrent.ifreme
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Inputs for L2 current
processing or product
assessment and
validation

Additional layers to other
observation sources
(altimeter, SAR, ...)

Glitter from swath data
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2-dimensional current terms
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Gridded products

Measurements combined from multiple instruments or multiple
== passes/scenes into a space-time grid (Level 3).

Data sets created from the analysis of lower level data that results in
gridded, gap-free products. Data generated from multiple sources of
satellite data using optimal interpolation are an example of L4
products.

Generally lower resolution than the native resolution of observations.

“ Generally periodic products (daily, etc.).

| Synergy of different sensors or observed quantities can be applied.

™
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{cesa

Gridded products

Effort is made by GlobCurrent to homogenize gridded
products.

Data are re-interpolated to a common spatial grid :
global, isolat-isolong, 0.1° resolution => may be
changed back to 0.25° !

Use common time steps and resolution : daily or 3-
hourly.
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GlobCurrent altimeter
product suite :

Geostophic

Ekman
Geostrophic + Ekman

10 year time series (soon)

(ct : M-H Rio
presentation). ... .
oceandatalab WM isardSAT  EXETER o <
AT Cl S



Gridded products

Stokes drift (u,v)

Estimated from WW3
model run at Ifremer
(also used for Sentinel-1
processing)

3-hourly, available over
the same 10 years time
series
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Complementary gridded products

Sea surface temperature MW Ol from RSS, 1/4 deg, daily, 2002-2012
ODYSSEA global analysis, 0.1 deg, daily, 2010-

winds ECMWEF 1/4 deg, 3 hourly
Sea surface salinity CATDS SMOS L4a, weekly, 0.5 degree, 2010-2014
waves WaveWatch3, 0.5 deg, 3-hourly, 1991-
NERSC UNIVERSITY OF Q
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R REral term (ror HR)

CURIt <u,vw =
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Diagnostic datasets

Direct validation with in situ measurements
Comparison with climatologies

Consistency with ocean features (fronts)

Coherence with different observed parameters (SST, SSH, winds, ...)

NERSC CANNERSITY oF Yo ™
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In situ data

Surface drifter database
(Rio/GlobCurrent)

— 1993-2014

— Drog on/off

— Enriched with ancillary
Information (altimetry
velocity, SLA and MDT,
wind stress from ERA
Interim, estimation of

Ekman)

Yomaha Argo database
merse — 1997-2014

oceandatalab
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Reference data

Mixed Layer Depth climatology (Ifremer / Boyer Montégut) 2°x2°, monthly

o

Mean Dynamic Topography (Global / Rio 2013 and 0.25
Mediterranean Sea)

ANDRO - Mean geostrophic current climatology at 1000
dbar from ARGO floats, by Ollitrault & Colin de verdiere

(2013)

Climatological Monthly Means of Drifter Data (Lumpkin and
Johnson (2013) J. Geophys. Res., d0i:10.1002/jgrc.20210)

NAVO/AVHRR Front and eddy climatology North Atlantic, 2000-2012,
daily

OSTIA Sea Surface Temperature horizontal gradient Global, monthly means, 0.25°

climatology

SST fronts and gradient climatology, P.Cornillon, University = Multi-sensor (microwave and

of Rhode Island infrared, LEO and
geostationary)
Nm UNIVERSITY OF QQQ
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How to access the data

Check product web
page :
Data can be accessed on FTP server :

Login and password is required. Obtained by filling in
the registration form on product web page.

For advanced operational usage, OpenDAP and
Thredds protocols are also available (data produced by

fﬁobCurrﬁnht@nl PML| isardSAT | EXETER glj;



http://globcurrent.ifremer.fr/products-data
ftp://eftp.ifremer.fr/

File Edit View History Bookmarks Tools Help

globcurrent.ifremer.fr/products-data
“iExtranet IFREMER ' wiki Cersat & Mail Ifremer [~]Gmail (& CERSAT - Home ™\ NAIAD Ifr I FTP Cersat Google Calendar - M... & perso_jfp [wiki "Pers...
&) Globcurrent - GlobCurrent...

cerbere / cerinterp | GitLab Resampling over trajectory &

Access

o0l U@ w

i Metronome-en-ligne... [& Les plus visités v

"I console (Objet applic... % CERSAT Site - Admini... CERSAT Site - Home [ i Nouvel onglet

The above products as well as all the data collected as inputs to GlobCurrent processing or for validation purposes can be accessed frecly

and openly. They have been assembled onto a single thematic platform and are available through various means:

e

e

e

For FTP access, (simple!) registration is required to keep track of the usage of these products

To getimmediate FTP access, please

GlobCurrent data access

[

First name

Organization

s

Format

The GlobCurrent product format specifications can be found here

[

. dKEd22 —

For any issues with data access, please contact our user desk at cersat@ifremerfr

GlapCurrent_D-150_TN-2_v3.pdf

Download attachments:

oceandatalab
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Edit View History Bookmarks Tools Help

> globcurrent.ifremer.fr/products-data/datz-catalogue

cerbere / cerinterp | GitLab Resampling over trajectory & @ Globcurrent - Data catalo... ar

mixed layer depth (MLD)

*

¥ A

@ Global

5] climatology = now
[T

READ MORE

Global annual climatology of surface

“iExtranet IFREMER <& Wiki Cersat €@ MailIfremer [IGmail (& CERSAT - Home "\ NAIAD Ifr B FTP Cersat Google Calendar - M... & perso_jfp [wiki "Pers...

Temporal resolution
All

E1 ) Search

Parameter Latency Project Spatial resolution
All All All All

Ly
T Clear fiters

[|Show Local

Search

10 products retrieved

'WAVEWATCH Ill Hindcast over global ocean GlobCurrent Global Ocean Gridded 15m
at 0.5 degree resolution depth Ekman Velocities on a 0.1°

resolution geographical grid

* kK Kk * h ok Kk

W Ocean Waves W Ocean currents
@ Global @ Global

(5] 1990-01-01 = Present (] 2010-Jan-1 =
G NA G na

GlobCurrent Global Ocean Gridded Hs GlobCurrent Merged Global Ocean GlobCurrent Merged Global Ocean
depth Ekman Velocitieson a 0.1° Gridded ( NRT Absolute geostrophic + Gridded ( NRT Absolute geostrophic + Hs
resolution geographical grid 15m depth Ekman) Velocities, on a 0.1° depth Ekman) Velocities on a 0.1°
resolution geographical grid resolution geographical grid

* W Ocean currents @ Ocean currents

W Ocean currents @ Global @ Global

@ Global B 2010-Jan-1 =+ £ 2010-Jan-1 =+

(5 2010-Jan-1 = & NA [

"I console (Objet applic... % CERSAT Site - Admini... CERSAT Site - Home [ i Nouvel onglet

¢ 0D UE UL @ %S =

i Metronome-en-ligne... [& Les plus visités v
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Remote access to processing platform

Direct remote access to Nephelae platform through
ssh
— access and read all assembled data

— access processing resources (single server or distributed
processing for the reprocessing of long time series for instance)

— available scientific processing environment (python scientific
packages and Ifremer toolboxes, matlab, ...)

Access is restricted to identified users and partners :
GlobCurrent team, case studies, on-demand requests

Contact Cersat help desk : cersat@ifremer.fr

oceandatalab
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Access to Nephelae plaform

)| CERSAT - Accessing Nephelae - Mozilla Firefox
ge Historique Marque-pages Outils Aide
3 Downl... | Colocatio...  reStructu... . | Sel ml... K CERSA... [F]EO-2-2... pyl

frf#

L@ mapp...

ccessing-nephel

wk Dico anglais Neuf Cegetel-Login |

BORATOIR!
'OCEANOGRAFPHIE
SPATIALE

Search

~ Oceanography From Space ~ Thematic Portals ~ User Community

YOU AREHERE: HOME *» OCEANOGRAPHY FROMSPACE » OUR DOMAINS OF RESEARCH + MASS DATAPROCESSING » MASS DATA PROCESSING AND MINING  »
ACCESSING NEPHELAE

— Accessing Nephelae

Our domains of research

We offer to our partners the ability to remotely process data on Nephelae, the cloud computing facility at Cersat. This
means that the user does not have to download the data archive (which can be a huge amount of data) but instead work
Sea Surface Salinity and process them remotely. You can find here how to get an access fo a virtual machine matching your needs and start
playing with the OceanFlux Greenhouse Gases data.

Sea Surface Temperature

Winds and waves
Ocean Color
Sealce

Mass data processing How to get an access

S First of all, you need an account to access the platform. Please fill in the following form to ask for your account creation : CERSAT cloud

Missions account creation request

Note: we reserve ourselves the rightto grant or refuse the access to our processing resources, depending on the processing
platiorm load and priorities. The description of your project will help us to set these access priorities in case we face with too

many demands.

Fa ==

~ Terms and

Nephelae data and processing resources are public domain and may be used, copied and distributed free of charge. Nephelae data

the Nephelae resources by a service provider. Distribution or copying of unmodified Nephelae resources for commercial purposes or
financial gain is strictly prohibited. Users are required to acknowledge CersatNephelae projectin any resulting papers, products,

presentations or other autreach material

«else which may have a harmful effect on any technology), or fo always be available for use

No liability shall be accepted for any losses incurred as a result of the use of these data.

‘and processing resources may be exploited o to develop ing services where value is added to

Any resource made available through OceanFlux is not guaranteed to be: up to date, true, not misleading, free from viruses (or anything

Connecting to Nephelae

To use Nephelae, each user has to connect o an entry-point virtual machine (shared or user-specific), which is directly connected to the

Cersat Cloud infrastructure

) ®


http://globcurrent.ifremer.fr/products-data/access-with-nephelae

Cersat Cloud - Account Creation Form

Ifremer

Please note that we reserve ourselves the right to grant or refuse the access to our processing resources, depen-

ding on the processing platform load and priorities. The description of your project will help us to set these access
priorities in case we face with too many demands.

To create your Cersat Cloud account, please fill the following form :

Name =
First name =
Email =
Phone number =

Organization *

Organization type = - Private / Other

7 Education / Research
 Government

A1




Access to Nephelae plaform

Registration

Confirmation email

Dear Sir,

Here are your Ifremer Intranet account settings :

* Login : <login> / <password>

* SSH access authorized from IP 192.171.164.40 to :

- the oceanflux project shared entry point *vepoceanflux.ifremer.fr* (134.246.156.149), for basic ssh-only
access

- your user-specific virtual machine : *bri156-167.ifremer.fr* (134.246.156.167), for NX Client access.

To use your user-specific virtual machine, we recommand you to install the NX Client software to get a
graphical remote desktop on the platform : http://www.nomachine.com/download.php

M0neelogged, you will find a GLOR folder which contains some W

RRI , RB%%M%E GEOBQURKE
ancri the data access:ceandatalab Papomatory iIsardSAT EXETER = 'y
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http://forms.ifremer.fr/los/cersat-cloud-account-creation-form/

Access to Nephelae plaform

ssh —-X <user:f@<server address:

ENENBE]

ananda:

ananda:~% ssh vepoceanflux.ifremer.fr
Welcome to Ubuntu 12.84.1 LTS (GNU/Linux 3.

* Documentation: https://help.ubuntu.com/

packages can be updated.
updates are security updates.

release '14.84.1 LTS' available.
'do-release-upgrade’ to upgrade to it.

Last login: Tue MNov 3 17:21:26 20815 from brl52-148.ifremer.fr
bris6-149:~% 1s GLOBCURRENT*
README .GLOEBECURRENT .DATATREE.TXT README.GLOBCURRENT.TXT

briss-149

NERS(: UNIVERSITY OF L /\p
SleleCICICIONN P ML | ot Marine |Sard SAT EXETER g 's
S

A1



—

{cesa
README.GLOBCURRENT.DATATREE.TXT

data/sources/

— insitu

drifters-glad

drifters-rio

— model

[— currents

L— oscar

— tide

L— fes2012

L— harmonics
L— fes2012

automdte.cache
build
L— temp.linux-x86 64-2.7
config
data
examples
src
test

/

— wave
L— ww3_ifremer global hindcast -> /home/cercache/project/ww3/public/HINDCAST/GLOBAL/
— wind
L— ecmwf 8125 -> /home/cerdata/provider/ecmwf/model/forecast 0125/netcdf/
[— references
L— climatologies
[— currents
L— insitu
|: ifremer andro_lee@dbar
Lumpkin

[— fronts
|: navo-avhrr -> fhome/cerdata/provider/navo/features/fronts/avhrr/
ostia-gradients -> /home/cerdata/provider/oceanflux/climatologies/sst-gradients
— mdt
mdt_cls_global_ 2089
mdt_cls_global 2013
mdt_cls _mediterranean_sea
— mld
L— mld ifremer global
— satellite
currents
— 12
— 13
— 14
L— surcouf
ocean_colour
goci -» fhome/cerdata/provider/kosc/satellite/coms/goci
ocean_topography

= . UNIVERSITY OF gm@
oceandatalab Y [ EEREAELE isardSAT EXETER = e




Scientific work session

Loading the environment :

source /home/cercache/tools/environments/scientific_toolbox_cloudphys_precise/bin/activate.csh

Do some work in python

Rapatriate result

scp <user>W@<server address>:<full directory to
output>/*.nc

UNIVERSITY OF - p
oceandatalab VIR isardSAT | EXETER et
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Processing flow

A1

wind speed,
stokes drift,
sea surface temperature,
G,
sea surface salinity,
mixed |ayer depth,
sst or ocean colour fronts

SAR current climatology,
sigma0 climatelogy,
sst/ocean colour correlations....

MDT grid
specification

- igh-res regional
grid
specification

processing

processings

processing

climatology

| MDT climatology |

Gceandatalad o Y | IEEsEat

tide, ST mdata

along-track
data

\
\
\
\
\
\
N,
\\
)
along-track
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Expert tools suite for data processing

We encourage implementation of open source
packages and software, open source access for the user
community

Data reading and handling
— Scientific python packages
— Cerbere

Data processors

Data combination
— Resampling of features on top of each other, regridding of data

NERSC aforonoo 0000~ UNIVERSITY OF (=
. on a common r isardSAT EXETER & <
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Ex : resampling tools

Complement data with
several layers of
information. Ex : enrich
altimeter track with SST
from another satellite
pass or grid, or other
current components.

Works for any pattern
(along-track, swath,

image, grid, ...)
Qceandatalab o | IEEES
A1
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Advanced tools

Visualization with Syntool

GlobCurrent POI’t&. #®  Products Q  Hotspots @ Share F  settings ? Help B4 Feedback

Products

User Shapes

] M Geostrophic surface current
vector (Globcurrent)

= Ml ridal surtace current vector
(Globurrent)

[ [X stokes surface current vector
(Globeurrent)

[ I Exman 15m current vector
(Globeurrent)

[ I Exman surface current vector
(Globcurrent)

Geo+Ekman 15m current
vector (Globcurrent)

Geo-+Ekman surface current
vector (Globcurrent)

Drifters 15m drogue
(Globcurrent users)

Geo+Ekman 15m current velocity
(Globeurrent)

Geo+Ekman surface current
velocity (Globcurrent)

Geostrophic surface current
streamlines (Globcurrent)

OSCAR surface current
streamline (NOAA)

SAR roughness Sentinel (ESA,
OceanDatalab)

. 'SSS SMOS L4 (ESA, IFREMER)
B ssT 0dyssea Global (FREMER)

SST Odyssea Regional South
Africa (IFREMER)

B stip tracks (Globeurrent Users)

4 Uia g ) =07 2 - el 3 L1 0 I R T

o( 7 &
e SRSV ;
» ix W w 3Day  Weekly Y 1 dataset(s) -37.62°, 43.13°
: 2006 4 2009 2010 2041 ( 2012 ] 3 2015
January February March April May June July August September October November December
1 2 3 4 5 6 7 8 9 10 1 12 13 14 315 16 18 19 20 21 22 23 24 25 26 27 28 29

&)
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dvanced tools
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Conclusion

GlobCurrent will deliver various products for different
terms and scales, using innovative and experimental
methods.

End-users : our aim is to provide the means of
assessing the quality and suitability of these products,
and support case studies through data and tools.

Experts : foster development and evaluation of new
products, based on sensor synergy, using a unique
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