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Physical Oceanography 
Program Manager: Eric Lindstrom 

• Support Physical Oceanography Missions on Orbit  
– Jason-2 and Jason-3 (Altimetry), QuikSCAT (Winds), Aquarius (Salinity), GRACE 

(Gravity), RapidSCAT (Winds), SMAP (Soil Moisture and Salinity),  
 

• Support Physical Oceanography Missions in Development 
– Surface Water and Ocean Topography (SWOT), Jason-3 (Altimetry) 

 

• Support Research Teams 
– GHRSST, Ocean( Surface Topography (OSTST), Ocean Vector Winds (OVWST), 

Ocean Salinity (Aquarius OSSST), SPURS-1, SPURS2, Next Generation SST 
(GHRSST), Atlantic Meridional Overturning Circulation (AMOC), Sea Level Change, 
NASA SST Science Team 
 

• Support Climate Focus Area/Ocean Observing 
– US CLIVAR, USGCRP, GOOS, GCOS, OOPC, GODAE OceanView, NOAA COSC, 

IOOC, CEOS, …. 
 

• Process Studies Related to NASA Physical Oceanography Missions 
– Salinity Processes in the Upper ocean Regional Study: SPURS-1 (2012-2015)  

– Salinity Processes in the Upper ocean Regional Study: SPURS-2 (2015-2018) 

– Oceans Melting Greenland: OMG (2016-2021) 

Mission	Architecture	

Oceanography:  Characterize the ocean 
mesoscale and sub-mesoscale circulation at 

spatial resolutions of 15 km and greater. 

Hydrology:  To provide a global inventory of all 

terrestrial water bodies whose surface area 

exceeds (250m)2 (lakes, reservoirs, wetlands) 
and rivers whose width exceeds 100 m (rivers). 

• To measure the global storage change in fresh 

water bodies at sub-monthly, seasonal, and 
annual time scales. 

• To estimate the global change in river discharge 

at sub-monthly, seasonal, and annual time 
scales. 

 

Mission Science 

• Ka-band SAR interferometric (KaRIn) system with           
2 swaths, 50 km each 

• Produces heights and co-registered all-weather 
imagery 

• Use conventional Jason-class altimeter for nadir 
coverage, radiometer for wet-tropospheric delay, 
and GPSP/DORIS/LRA for orbit determination. 

• On-Board interferometric SAR processing over the 
ocean (1 km2 resolution) for data vol. reduction. 

• Partnered mission with CNES & CSA & UKSA 
• Science mission duration of 3 years 

• Cal orbit: 857 km, 77.6º Incl., 1 day repeat 

• Science orbit: 891 km, 77.6º Incl., 21 day repeat 

• Flight System: ~2300kg, ~2000W 

• Launch Vehicle: NASA Medium class 
• Cat 2 Project, Risk Class: C 

• Target Launch Readiness: Oct 2020 



NASA GHRSST SUPPORT 

• RDAC: continues to support L2P distribution of MODIS Terra and Aqua data. 
• NASA funded GHRSST datasets 

– MUR 
– G1SST 
– MODIS TERRA 
– MODIS AQUA 
– WindSat 
– VIIRS 
 

• ESDIS GIBS 
 

• PODAAC: continues to support all GDAC activities including user services 
• MISST: continue to support MISST activities 
• NASA SST Science Team:  (Team Lead Andy Jessup) 
• CEOS COVERAGE: CEOS Ocean Variables Enabling Research and Applications for GEO 

(COVERAGE) 
• What is COVERAGE? 
• Seeks to build a Near-Real-Time (~24 hr) a gridded (~25km) global data set including 

Sea Surface Height, Temperature, Salinity, Color, Vector Winds, and Salinity (and 
potentially Ocean Currents) 

 
 



NASA SUPPORT 

• Current Missions directly related to GHRSST: 
– MODIS Aqua 
– MODIS Terra 
– VIIRS (collaboration with NOAA) 
– AMSR2 (collaboration with JAXA) 
– Global Precipitation Measurement Microwave Imager 

(GMI) collaboration with JAXA 
 

• Future Missions: 
– Hyperspectral: HYSPIRI Hyperspectral infrared imager 

(meter resolution) 
 
 
 
 



NASA/PO.DAAC Support and Overview 

• The JPL Physical Oceanography DAAC has been managing the ingest and 
distribution of GHRSST datasets since 2005.  
 

•  In the last year it has made publically available over 30 new datasets in 
the GDS2 data format for the SST science community including those from 
novel new sensors such as VIIRS and IASI.  It also continues to fulfill the 
NASA contribution to the project vis-à-vis the Aqua and Terra MODIS L2P 
datasets it produces in collaboration with the NASA OBPG. 
 

• Supports 93 GHRSST data streams.   
– Includes 32 new GDS2 datasets.  
– Metrics/stats are kept and should be used to make recommendations on 

which data sets to support. The PO.DAAC would like to focus resources on 
those data sets that are the most valuable for the user community.  

 



MUR Users and volume distributed by 
month 



MODIS L2P  Aqua Users and volume 
distributed by month 



AVHRR_OI Users and Volume 
distribute by month 



Conclusions based on metrics 

• MUR is the most popular data set. 
• Care needs to be taken in interpretation of metrics. 

Example: MODIS Aqua L2P doesn’t necessarily have the 
highest number of users but does have large volume 
distribution.  
– Indicative possibly of power users 
– There are additional users beyond the near real time 

applications.  
– Should reexamine data sets with both low volume and low 

users 
– AVHRR_OI has high number users but lower volume simply 

because of 25km resolution compared to MUR. 

 
 

 
 
 
 
 
 
 



Conclusions and Discussion 

• :NASA contributes to GHRSST 4 current 
instruments (GMI in the future), science team 
and data management.  Additional value 
products include MUR and G1SST. 

• As part of an overall review an examination of 
user statistics , combined with a user survey, 
should be done to evaluate GHRSST data sets and 
support.  

• Decisions regarding the structure of GHRSST and 
future GDAC evolution should be coupled with  
clear understanding of  user impacts and support.   

 

 


