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In praise of exploratory science
To see what no one has seen before…

Galileo Galilei

Galileo’s telescopes Phases of Venus: our twin planet

Moons of Jupiter: a mini solar system The Moon has mountains, 
like the Earth

Sunspots
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Wide-Swath Ocean Altimetry (dob:1998-99)

Illustration: Karen Wiedman

New concepts:

Extend radar interferometry to near-
nadir, achieving altimeter-like 
precision

Wide swath coverage by mapping on 
both sides of nadir track

Use nadir altimeter/radiometer for 
calibration and validation

Go to higher frequencies (Ku-band) for 
a compact instrument and higher 
precision
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HOTSWG Meeting at OSU (2000)

Chelton, D. B. (2001). Report of the High-Resolution 
Ocean Topography Science Working Group Meeting. 
College of Oceanic and Atmospheric Sciences Oregon 
State University.

Ocean shoot-out 
between:
- near-nadir 

interferometry
- Multi satellite 

altimetry
- GNSS heights

Near-nadir 
interferometry won
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WSOA: NASA/CNES start wide-swath journey

CNES Headquarters
Google Earth, 2011

Yves Menard Lee Fu

Mission descoped by NASA near final reviews 
due to lack of funds 
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Next Step: SAR wide-swath

Illustration: Karen Wiedman

New concepts:

Enlarge user community to 
hydrology!

Use SAR to achieve spatial 
resolutions to O(10m)

Increase frequency to Ka-
band to achieve better 
precision at high spatial 
resolution

Rely on roll corrections 
using cross-overs only
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Shoot-out in Irvine (2004)

120 km Swath

Pulse Limited Swath

4 competing concepts for hydro evaluated at UC Irvine community 
meeting:
- SAR near-nadir interferometry
- Conventional altimetry
- Lidar altimetry
- GNSS height estimation

SAR near-nadir interferometry won

D. Lettenmaier D. Alsdorf L. Smith P. Bates T. Pavelsky

A. Cazenave
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WATER Mission to ESA (2005)

Nelly Mognard Doug Alsdorf

Proposal not selected because critical 
components were coming from the US

ESA 2nd thoughts: S3NG
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Resurrection: 2007 Decadal Survey
Two coordinated concept papers 
submitted:

Fu & Rodriguez for ocean

Alsdorf & Rodriguez for hydro

SWOT (coined by D. Lettenmaier & 
Kathy Kelly) recommended as a 2nd

tier mission.

Nicolas Sarkozy had a big hand in 
making it a 1st tier mission: the “big 
loan” investment in 2011 was 
instrumental in advance SWOT
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SWOT is born

Illustration: Karen Wiedman

New concepts:

Non sun-sync orbit to avoid tidal 
aliasing

Solid interferometric mast to avoid 
vibrations and distortions

Onboard processing of ocean data to 
250m resolution

Hydro data capable of achieving ~6m 
azimuth resolution
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AirSWOT: pre-launch experiments

Delwyn Moller Dragana Perkovic-Martin

Sacramento River 
Topography

First Dark Water 
Observations

Illustration: Karen Wiedman

Jean-François 
Crétaux
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The birth of McFLI & the DaWG

Mike Durand

Kick-off: brain storming at 
UW with M. Durand, S. 
Biancamaria, K. Andreadis, 
N. Mognard, D. Lettenmaier
in 2008
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The surfboard effect: wave effects on height

Eva Peral Dani Esteban-Fernandez
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SWOT Water Surface Elevations Provide Many Thousand Virtual Stream Gauges

This figure shows the number of physical river 
gauges in the Congo basin

This figure shows the water surface elevation 
dynamics for just one SWOT channels over the 
period of nearly one year. The SWOT data captures 
clearly the annual variations in river stage due to 
the rainy season. 
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SWOT & ODYSEA

Illustration: Karen Wiedman
Measurements of total surface current velocities offer a unique 
complement to SSH measured by SWOT.

Data collected by DopplerScatt during S-MODE shows the 
potential of combining geostrophic and total currents.

The ODYSEA mission, approved for phase A, may 
well fly (2031-2033) while SWOT is still operating and 
provide coincident surface current data. 

Courtesy A. Wineteer (JPL)
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The future: SWOT-LOAC?

Illustration: Karen Wiedman

SWOT Land-Ocean Aquatic 
Continuum concept has been 
developed by a US/French science 
team for possible future US/French 
collaboration. 

New ideas:

Marry SWOT topography with broader 
swath and Doppler velocity estimation 
like DopplerScatt/ODYSEA but at 
wave resolving scales.

Global mission with a coastal 
emphasis.

More details of science goals to be 
provided on Friday.
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