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going out, and seasonal changes,” explained Don Chambers, a 
research scientist at the University of Texas’s Center for Space 
Research in Austin.

“The Grace satellites sense changes in mass, the result of water 
added to the ocean by melting glaciers or ice sheets, precipita-
tion and rivers, or removed through evaporation.”

Subtract the change in sea level due to mass, measured by 
Grace, from the total sea level measured by Jason-1—and 
soon by OSTM/Jason-2—and the answer should reveal just 
how much of the change is due to heat, or thermal expansion.

For a closer look at ocean heat, scientists turn to the tempera-
ture and other measurements made by the thousands of Argo 
floats. “The Argo profilers give us a good representation of 
the upper 1,000 meters (3,281 feet) of the ocean,” Chambers 
said. “And since altimeters and Grace measure the total ocean, 
using what we know about the upper ocean from Argo gives 
us an idea about what’s going on below in the deep ocean, 
about which we have little data.”

“We know the basics of sea level rise very well,” said JPL 
oceanographer and climate scientist Josh Willis. But several 
critical elements still need to be resolved, he stressed. “Every-
thing doesn’t quite add up yet.”  

For example, in a recent study, Willis, Chambers and their 
colleague Steven Nerem of the Colorado Center for Astrody-
namics Research in Boulder, compared the amount of ocean 
warming during 2003-2007 observed by the Argo buoys with 
the amount of warming calculated by combining Grace and 
Jason-1 altimeter data. While the two measurements closely 
matched with regard to seasonal ups and downs, they didn’t 
agree at all on the total amount of warming.  In fact, the Argo 
data showed no warming at all, while the combined Jason and 
Grace data did. 

This is a mystery to the scientists, which they hope to resolve 
soon. Willis added there is no observing system yet for the 
deep ocean, and it could hold some real surprises. 

The record of sea surface height begun by Topex/Poseidon 
is now 16 years old. As it grows longer with the continued 
health of Jason-1 and the launch of OSTM/Jason-2, some 
uncertainties about sea level rise are much closer to resolution.

“We are getting a better understanding of our measurement 
systems and just how much we can trust our numbers,” said 
Fu. “We know that sea level is not rising everywhere at the 
same pace, and we are learning more every year about the 
natural variability in the ocean over short and long periods. 
We are learning more about the exchange of heat between the 
ocean and the atmosphere, the driving force of our climate.”

So will we have disastrous sea level rise? If so, when?

We don’t know yet, said Fu, but he does not rule out finding 
the answer. 

For more information on sea level rise research, contact:

Lee-Lueng Fu
NASA Jet Propulsion Laboratory, Pasadena, Calif.
Phone: 818-354-8167
Email: llf@pacific.jpl.nasa.gov 

Josh Willis
NASA Jet Propulsion Laboratory, Pasadena, Calif.
Phone: 818-354-0881
Email: Joshua.k.willis@jpl.nasa.gov 

Don Chambers
Center for Space Research, The University of Texas at Austin
Phone: 512-471-7483
chambers@csr.utexas.edu 

Steve Nerem
University of Colorado, Boulder
Phone: 303-492-6721
Email: Nerem@colorado.edu 

Related Links:

Ocean Surface Topography from Space – The OSTM/
Jason-2 Mission
http://sealevel.jpl.nasa.gov/mission/ostm.html •
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level rise and climate change, Church is a co-investigator on 
the OSTM/Jason-2 mission. He will focus on sea-level rise.

Lee-Lueng Fu is a senior research scientist at NASA’s Jet Pro-
pulsion Laboratory in Pasadena, Calif. His research interest 
is physical oceanography. As the NASA project scientist for 
OSTM/Jason-2, Fu has collaborated with the partner agencies 
to develop the science requirements for the mission and has 
participated in the selection of the principal investigators for 
the mission’s science team. He will coordinate the calibration 
and validation of the mission’s measurements and facilitate 
publication of the mission’s science results in open literature. 
He also serves as a science spokesperson for the mission. 

Gustavo Jorge Goni is an oceanographer at the National 
Oceanic and Atmospheric Administration’s Atlantic Oceano-
graphic and Meteorological Laboratory in Miami. His 
research focus is physical oceanography. Goni’s OSTM/Ja-
son-2 role will include transitioning science derived from the 
altimetry missions into practical, operational applications.

Gregg Jacobs is the Ocean Dynamics and Prediction Branch 
head at the Naval Research Laboratory at NASA’s Stennis 
Space Center, Miss. His research interests are physical ocean-
ography, mesoscale circulation, assimilation, and ocean envi-
ronment prediction. Jacobs’ science group will be working to 
process the OSTM/Jason-2 sea surface height observations to 
reduce latency to a minimum while maintaining accuracy for 
ocean circulation prediction. The data will be integrated into 
global ocean models to represent the general wide-ranging 
front and eddy field. Jacobs expects resulting forecast efficien-
cy to provide benefit to commercial and research activities. 

Bob Leben is a research professor at the University of 
Colorado’s Colorado Center for Astrodynamics Research in 
Boulder. His research specialty is operational oceanography 
and outreach, with a focus on Gulf of Mexico and mesoscale 
oceanography. As part of the OSTM/Jason-2 science team, 
Leben will work on a project called Operational Ocean Circu-
lation Monitoring for the Study of Mesoscale Dynamics.

Fabien Lefevre is a researcher at Collecte Localisation Satel-
lites, Direction Océanographie Spatiale in Ramonville-St-
Agne, France. His research focus is physical oceanography. 
As part of the OSTM/Jason-2 science team, Lefevre will 
work on the development and marketing of oceanographic 
applications for offshore needs, using satellite data (altimetry 
in particular).

Charon Birkett is an associate research scientist with the 
Earth System Science Interdisciplinary Center at the Univer-
sity of Maryland College Park. Her specialty is applying satel-
lite radar altimetry to study continental surface waters. As a 
principal investigator on the Ocean Surface Topography Mis-
sion/Jason-2 science team, she will use the data to improve 
the understanding of the hydraulics and dynamics of river 
basins and monitor lake and reservoir water levels around 
the world for use in agricultural and climate investigations. 
Through collaborative efforts, OSTM/Jason-2 data will also 
be combined with gravity data from NASA’s Gravity Recov-
ery and Climate Experiment to test the ability to predict the 
onset of river basin flooding.

Hans Bonekamp is an ocean mission scientist and OSTM/
Jason-2 project scientist at the European Organisation for the 
Exploitation of Meteorological Satellites, more commonly 
known as EUMETSAT, in Darmstadt, Germany. His research 
interest is operational satellite oceanography.

Anny Cazenave is a senior scientist at the Laboratoire 
d’Etudes en Géophysique et Océanographie Spatiale and 
Centre National d’Etudes Spatiales in Toulouse, France. Her 
research interests are satellite geodesy and geosciences applica-
tions (gravity field, Earth rotation, precise positioning from 
space, temporal changes in gravity, sea level variations at re-
gional and global scales, and land hydrology from space). She 
is a principal investigator for sea level change on the OSTM/
Jason-2 mission. On the mission, she will explore present-day 
sea level variability and trends at global and regional scales, as 
well as natural and human-caused mechanisms that “force” 
climate to change.

Yi Chao is a principal scientist at NASA’s Jet Propulsion Lab-
oratory in Pasadena, Calif. Chao’s research interest is physical 
oceanography. As part of the OSTM/Jason-2 science team, 
Chao will explore ocean modeling and data assimilation, and 
applications of satellite altimeter data in coastal oceans. 

Dudley Chelton is a distinguished professor of oceanic and 
atmospheric sciences at Oregon State University in Corvallis, 
Ore. His research specialty is physical oceanography, and he is 
a principal investigator for the OSTM/Jason-2 mission.

John A. Church is a principal research scientist at the Centre 
for Australian Weather and Climate Research, a partnership 
between Australia’s Commonwealth Scientific and Industrial 
Research Organisation and the Bureau of Meteorology, in 
Hobart, Tasmania, Australia. With a research focus on sea-
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Pierre Yves Le Traon is a researcher at the French Research 
Institute for Exploitation of the Sea in Brest, France. His re-
search specialty is physical oceanography, satellite and in-situ 
observing systems, operational oceanography. His role with 
the OSTM/Jason-2 mission is to research mesoscale and sub-
mesoscale dynamics, joint use of OSTM/Jason-2 and Argo 
in-situ data in operational oceanography systems, otherwise 
known as ocean forecasting. 

John Lillibridge is a physical oceanographer at the National 
Oceanic and Atmospheric Administration’s Laboratory for 
Satellite Altimetry in Silver Spring, Md. His research inter-
ests are physical oceanography and climate change. He is the 
NOAA project scientist for OSTM/Jason-2.

Eric Lindstrom is program scientist for oceanography in 
the Science Mission Directorate at NASA Headquarters in 
Washington. He is a program scientist for the OSTM/Ja-
son-2 mission.

Yves Menard is the OSTM/Jason-2 project scientist at the 
Centre National d’Etudes Spatiales, the French space agency, 
in Toulouse, France. His research interests are physical 
oceanography, satellite altimetry and in-situ calibration and 
validation of satellite observations.

Laury Miller, a physical oceanographer, is chief of the Na-
tional Oceanic and Atmospheric Administration’s Center for 
Satellite Applications and Research Lab for satellite altim-
etry in Silver Spring, Md. His research interests are satellite 
altimeter measurements to study equatorial dynamics, climate 
change and sea level rise. Miller is a member of the OSTM/
Jason-2 science team.

Steve Nerem is a professor at the University of Colorado in 
Boulder. His research interests are physical oceanography, 
atmospheric chemistry, long-term sea level change and varia-
tions in the global water cycle. Nerem is a principal investiga-
tor on OSTM/Jason-2.

Thierry Penduff is a research scientist at the Centre National 
de la Recherche Scientifique in Grenoble, France. His research 
interest is physical oceanography.

Bob Stewart is a professor of oceanography at Texas A&M 
University in College Station, Texas. As part of the OSTM/
Jason-2 mission, Stewart will oversee outreach and improve-
ment of teaching oceanography at all levels.

Stan Wilson is a senior scientist at the National Oceanic and 
Atmospheric Administration’s Satellite & Information Service 
in Silver Spring, Md. His research interests are physical ocean-
ography, satellite oceanography and operational oceanogra-
phy. Wilson is an advisor to NOAA on the OSTM/Jason-2 
mission to help ensure that the joint NOAA/EUMETSAT 
Jason-3 initiative is ready for launch in late 2012, enabling 
a six-month overlap with OSTM/Jason-2 during the last six 
months of its planned five-year life.

Carl Wunsch is the Cecil and Ida Green Professor of Physical 
Oceanography at the Massachusetts Institute of Technology in 
Cambridge, Mass. His research specialties are physical ocean-
ography, climate and paleo-climate. His role with the OSTM/
Jason-2 mission is to use observations from the satellite’s 
instruments to determine ocean circulation and its variability 
in combination with general circulation models.
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