Coordination Group for Meteorological Satellites - CGMS

Satellite Global Ocean Surface Topography Measurements:
Challenges and Opportunities

In Response to CGMS Action 40.01

David Halpern and Lee-Lueng Fu
NASA Jet Propulsion Laboratory, California Institute of Technology
Pasadena, CA 91109, United States of America

Recommendation/Action: (1) Support high-spatial resolution and high-
temporal resolution ocean surface topography measurements for
improved weather and climate applications. (2) Increase acquisition of
all-weather or microwave measurements of sea surface temperature
which, when combined with high-resolution ocean surface topography
measurements, would improve forecast skill of tropical storm intensity.
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Climate Application: Sea Level Rise
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Weather Application: Tropical Storm Forecast
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Weather Application: Tropical Storm Forecast
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On-orbit and Future Satellite

Ocean Surface ] opography Measurements
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Satellite Conventional Altimeter Array
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Orbit repeat period (days)
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EKE / MKE

Sharffenberg and
Stammer (2010)
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SWOT Measurement Breakthrough:
1 cm?/cycle/km on 1-km x 1-km Grid
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SWOT Along Track: 1 km x 1 km, continuous
SWOT Cross Track: 1 km x 1 km, 100 km

SWOT: The Surface Water and
Ocean Topography Mission*

ry, r, = antenna 1, 2 ranges

A1,A2 =antenna 1, 2

PS = measured phase shift |g

between A1 and A2
PS = (2*pi*(ry —r,))/L

L = radar wavelength

theta = incidence angle

Artist’s Concept
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Modified from Fu et al. (2012)

h =H —r, cos(theta)
sin(theta) = (PS*L)/ 2*pi*B
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Ocean Current Speed (m s™)
ECCOZ 18 km X 18 km, 15 m, 6-h Average

Speed (m/s)

Coordination Group for Court DM lis UPL
Meteorological Satellites ourtesy of D. Menemenlis (JPL)

NASA, CGMS-41, July 2013




Coordination Group for Meteorological Satellites - CGMS

11N
Dankie Gracias

f
Criacu0o Mer ’&'Tuakk

K6325nj0k Terlma kasih
Gra2|e Dzickujemy  Dékojame

Dakujeme Vielen Dank Paldies
Kiitos Taname teid \ S

Thank You"

Te ekkur Ederiz

zgq EUXAPLOTOUME UaUﬂﬂl
Bedankt Dekujeme vam
HOMNESTIWVWET
Tack

Coordination Group for
Meteorological Satellites Apple Computer Service Department @ @ CGMS

NASA, CGMS-41, July 2013



