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European Commission's Kopernikus (GMES)
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Altimetric Applications
■ Wind & Wave

Validation/Assimilation in Global Wave Models
• NOAA WaveWatch-III
• ECMWF WAM

High Seas Hazards Monitoring
■ Sea Surface Height & Ocean Currents

Hurricane Intensity Forecasting
Assimilation in Operational Ocean Models
• Real-Time Ocean Forecast System (Gulf Stream)
• Navy Layered/Coastal Ocean Models (NLOM/NCOM)
• Mercator (N. Atlantic/Mediterranean)

■ Multi-Mission Altimetry
DUACS
NRL Real-Time Ocean Environment

■ Fisheries, Marine Transport, …
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Ocean (Near) Real Time?

Adopted from ESA’s Sentinel-3 definitions: 

■ NRT (Near-Real Time, 3 hours) OGDR

■ STC (Short Time Critical 1–2 days) IGDR

■ NTC (Non-Time Critical,1 month) GDR

“Ocean Near Real Time”  
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Wind & Wave
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Backscatter, Winds and Wave Heights

Gourrion et al. 2002
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Jason-2 vs. QuickScat Winds

Jason-2 Wind Speed (knots) with QuikSCAT scatterometer winds.
Wind speeds color coded in knots according to scale at upper left.
Agree well with QuikSCAT winds - Courtesy J.Sienkiewicz (NOAA)    
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NWS Forecaster Workstation Display:
Jason 2 Significant Wave Heights

Jason-2 SWH 
Color coded in feet, every 10th value
Forecasters can zoom and view every value       

Jason-2 SWH w/ NOAA WAVEWATCH III Model (NWW3) 

SWH Color coded in feet to highlight regions where Jason–2 
observations differ from NWW3 forecasts/analyses-
Courtesy J.Sienkiewicz (NOAA)

NWW3-Jason-2
match

NWW3-Jason-2
Differ 

(Jason-2 lower SWH)
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Global comparison between Jason-2 Ku-Band and
ECMWF wave model (WAM) first-guess SWH values 

(From 01 August to 31 October 2008)

~unbiased

small

Courtesy S. Abdalla (ECMWF)
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Impact of Jason-2 
SWH assimilation 

on the model 
forecast errors in 

the Tropics 

(From 01 Aug to 
21 Sep 2008)

No data assim.
Jason-2 alone
Jason-1 & Envisat
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Courtesy S. Abdalla (ECMWF)
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Big Wave Surf Forecasting
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Hurricane Intensity 
Forecasting &

Ocean Surface Currents
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Hurricane Intensity Forecasting - Katrina
Ocean Heat Content – estimates
the amount of heat available over

a depth of warm water.
The greater the depth

the more available heat
that can be potentially 
converted to energy.

Sea Surface Temperatures
only provide a view
of the very top layer 

of the ocean.

Courtesy G. Goni (NOAA)
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Improvements in Statistical Hurricane Intensity 
Prediction Scheme (SHIPS) Model

Mainelli et al., 2008
Courtesy G. Goni (NOAA)

■ For largest tropical storms (Cat 4-5)

■ Improvement measured as decrease 

in difference of forecast wind speed 

with vs. without altimetry (% of WS)

■ All cases except Isabel improved

■ Ivan shows 20% improvement in 96-

hour intensity forecast
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Near Real-time Analyses at CCAR

Courtesy R.Leben (U. Colorado)



Nice OSTST
Nov 10-12, 2008 # 16

Offshore Operational Support: Gulf of Mexico

Data User: Capt. Karl Greig, captain of a large anchor handling tug boat owned by Edison Chouest 
Offshore.
Application: Route finding for towing semi-submersible drilling rigs used in deepwater oil and 
gas exploration.  
Operation: Moving a rig from Mississippi Canyon block 68 to Mustang Island block 68, a total of 425 
nautical miles.  Typical towing speeds are 3 to 4 knots so avoiding and/or using eddy currents 
significantly reduces transit times, in this case by over 50 hours. 
Altimeter Product Used: Overlays of geostrophic velocity vectors on colored magnitudes values 
accessed on CCAR website by satellite phone.
Estimated Savings:  $650,000 in rig downtime and towing costs.

Courtesy R.Leben (U. Colorado)
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Satellite tracked northern fur seals

Fur seals linger near 
mesoscale eddy features in 
North Pacific during wintertime 
migration.

Courtesy R.Leben (U. Colorado)
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Sea Kayaking “The Gap”: NZ to Australia

Courtesy D.Griffin (CSIRO)
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Ocean Modeling & 
Data Assimilation
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Define tests that must be met to declare
Jason-2 operational at NAVOCEANO for
the purposes of Navy ocean forecasting.

Jason-2 Data & U.S. Navy Ocean Models

Courtesy
G. Jacobs (NRL)
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NOAA Real-Time Ocean 
Forecast System (RTOFS):

Effects of adding Jason-1
data to analysis with GFO
and ENVISAT data.
Courtesy A. Mehra (NOAA)

without

with

difference



Nice OSTST
Nov 10-12, 2008 # 22

Correlation with OSCAR 
currents (taken as truth)
Monthly means, period: 1993-2005

Seasonal cycle removed

No Data 
Assimilation

Assimilation:T+S

Assimilation:T+S+Al
t

ECMWF Seasonal Forecasting 
Ocean Model: Effect on currents

Courtesy M. Balmaseda (ECMWF)
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TROPAC

Seasonal Forecasting at ECMWF

■ Observing systems are complementary:
■ • Altimeter has largest impact in Eastern 

Pacific and Atlantic
■ •Argo has largest impact in Western 

Pacific/Indian Ocean

NINO12NINO3NINO4EQIND

NSTRATL

Courtesy M. Balmaseda (ECMWF)
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Global Ocean Data Assimilation System & El Niño

Courtesy Y. Xue  (NOAA)
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DUACS System: RT+NRT vs. NRT

■ OGDR/FDGDR data have a 
major impact on areas with 
important spatial & temporal 
variability

Improved restitution of 
measoscale structures
(Pascual & al, 2008)

0 
cm

10
cm

RMS of the differences between NRT and DT 
SLA (Pascual & al, 2008)

RMS of the differences between NRT classic SLA and 
combined NRT+RT SLA

■ RMS of the differences between classical NRT and 
experimental NRT+RT products represents up to 40% of the 
of signal observed between DT and NRT products

OGDR/FDGDR data allow to restore a significant part of 
the variability lost by the non-centered time window in NRT

0 5 cm

Courtesy A. Pascual (UiB/CLS)
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OGDR Improvements
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DIODE orbits compared with DORIS MOE

Pole covariance changed
(and attitude model used)

(Cross-Track
is less observable)

Slow secular degradation
understood and fixed

Effects of large
orbit acquisition 
maneuvers

Yaw transitions:
an “error” in
DIODE software

Courtesy C. Jayles (CNES)
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Jason-2 OGDR vs. IGDR
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Near Real Time GPS-Based Orbit 
Determination for OGDRs

■ JPL will generate a GPS-based OGDR-SSHA research product 
beginning in February 2009

Distributed through PO-DAAC
■ Will add two fields to project OGDR:

SSHA derived from GPS-based NRT orbit
GPS-based NRT orbit altitude

■ RMS radial orbit differences of GPS NRT & POE orbits < 2.0 cm

Courtesy S. Desai (JPL)
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Dissemination
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OGDR Data Access

■ OGDR-BUFR:
Global Telecommunication Network (Met. Offices)
• OGDR-BUFR injected by NOAA & EUM for their respective products

EUMETCast/GeoNetCast satellite broadcast
ftp from NOAA/DDS

■ OGDR, OGDR-SSHA & OGDR-BUFR:
ftp from EUMETSAT/UMARF
archive available from NOAA/CLASS or CNES/AVISO
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Global Telecommunication Network
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GEONETCAST:  
Broadcasting the satellite data   

EUMETSAT

UsersDVB Uplink

Data Providers

DVB Broadcast

Organisations, Universities, Private Users, Industry Users

NOAA
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GEONETCast Coverage

EUMETCast Europe
(EUMETSAT)

FengYunCast
(CMA)

EUMETCast Africa
(EUMETSAT)

EUMETCast and 
GEONETCast Americas

(NOAA/EUMETSAT)
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Near Real-Time Altimeter Validation System
Sea Surface Height Anomaly
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Use the OGDR’S !
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