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Prologue

ÅMany times we have heard the words ñWe are in the 
ñGolden Age of satellite oceanographyò. 

V Since 1999  ~30 new Ocean-related satellite missions launched by 13 
contributing Agencies, representing 36 countries

V Provision of >25 millions QCôd measurements/day for assimilation

V Launch of 2 new dedicated ocean satellites imminent - Oceansat-2 
(ISRO), SMOS (ESA)

V ~13 other new R&D and Operational missions approved and currently 
under development

F Satellite oceanography has become a truly international endeavour

launched Wed 23 rd



Outline

ÅEvolution over the last decade

ÅState of the Space Infrastructure today

ÅFuture Challenges ïfor the next decade



Evolution over the last Decade -

since OceanObs99



Requirements Approach

ÅRequirements consolidated and aligned considering: 
ïNumerical Weather Prediction

ïSafety at Sea & Met-Ocean Forecasting

ïOperational Ocean Forecasting

ïClimate Research

ïSocietal Benefit Areas

ïMarine/Environmental Policies

ÅGODAE provided fundamental impetus for effective use 
of satellite data into ocean forecasting systems
ïDrives timeliness, latency and product access requirements

ïDrives product quality and validated bounds of uncertainty

ÅGCOS Implementation Plan provides a roadmap and 
structured approach to sustained monitoring



Evolution in Ocean Observing System 

Advocacy

During the last decade:

Å Consolidation of political advocacy amongst:
ïIOC (UNESCO); WMO; UNEP; ICSU

ïCEOS & CGMS

ÅHelped in addressing priority variables in                      
IGOS-P Ocean Theme Team (2000):
ïOST, OVW, Sea State, SST, OC, SSS

ÅPrimary knowledge challenges being addressed:
ïSea-ice thickness (IceSat/CryoSat)

ïSalinity (SMOS/Aquarius); 

ïGeoid (GRACE/GOCE)

ÅTransition of Ocean Theme from IGOS-Partnership into 
GEOSS Framework coordinated via GEO
ïPromise of broader reach of advocacy & broader benefits



Lessons Learned

During the last decade:

Significant advance and refinement in use of global 

timeseries of EO data beyond single-satellite, single-

sensor analyses

ÅParameter focus: combining similar parameter data from 

multiple sensor sources and platforms

ïe.g. SST ïMicrowave, IR satellite sat. sensors + surf. drifters

ÅSpecific issues focus: combination of complementary 

products from multiple sensor sources and platforms

ïe.g. Sea-level rise ïSat. Altimetry, Argo, Sat. Gravimetry



State of the Space Infrastructure Today



Multi-Sensor Datasets

Data availability from complementary   

instruments enabled progress in 

synergetic product development

ÅExamples:  

ïAVISO:  multiple altimeter OST products

ïGHRSST: multisat. SST products

ïGlobColour: multi-sat OC products

ÅMulti-Sensor geophysical datasets        

require;

ïCommon sensor data formats

ïSingle-sensor uncertainty statistics

ïInter-sensor bias estimates

ïRigorous calibration/validation Courtesy 

UKMO



ÅPolar Orbiting infrared has high accuracy & spatial resolution
ÅGeostationary infrared has high temporal resolution
ÅMicrowave Polar orbiting has all -weather capability

Data

Merging

ÅIn situ data provide reality in all weather conditions

Exploiting Complementarity

GHRSST

Courtesy GHRSST team



MODIS/MERIS/SeaWIFS

PAR

Frouin (2009)
Morel, A., et al.  (2007) 

Heated Layer Depth

Secchi Disk Depth

Morel, A., et al.  (2007) & Doron et al (2006)

Primary Production

Chla+SST+PAR+MLD

Antoine and Morel  (1996) & Antoine et al (1996)


