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Fig. 1. Summary of satellite altimeter missions up to 2015. Mission phases with frequent but sparse

subsatellite tracks are plotted upper part of the figure, while those with dense but rare tracks are shown in
the lower part. Character “7"” means the tandem mission, while “I” indicates the interleaved tandem mission
in which their track patterns are the same as the original ones, but shifted in time or space.
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Fig. 3. Time series of the global mean sea level measured by satellite altimeters (Credits, University of

Colorado; Nerem et al., 2010) .
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Fig. 4. Schematic figures for an altimeter’s pulse (green) and echo (red) signals (top panels) with corresponding
footprints on the sea surface (middle panels); as the time proceeds (from the left to the right), the pulse
reaches to the crests of waves at the nadir of the satellite, then the troughs of waves, and the surrounding
areas. The waveform received by the altimeter (bottom panels) shows a relatively gradual leading edge slope
if the wave height at the sea surface is significantly large (Credits, CNES; AVISO altimetry website, http://

www.aviso.oceanobs.com/ ).
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Fig. 5. Schematic figure for the SAR-mode altime-
ter’s distance measurements.
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Fig. 6. Concept of an interferometric SAR altimeter (after Nakamura et al., 2012).
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Fig. 7. Number of observations of COMPIRA per one ERM cycle, ie. nearly 10 days; based on the orbit
parameters planned in August, 2013 (Isoguchi et al., 2012).
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(JAXA COMPIRA team, private communication ).
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AVISO; Archiving, Validation and Interpretation of Satellite Oceano-
graphic data, France

CHAMP:; Challenging Minisatellite Payload

CNES:; Centre National d’Etudes Spatiales, France

CNSA; China National Space Administration

COMPIRA; Coastal and Ocean measurement Mission with Precise and
Innovative Radar Altimeter

Envisat; Environmental Satellite

ERM; Exact Repeat Mission

ERS; European Remote-sensing Satellite

ESA; European Space Agency

EUMETSAT; European Organization for Exploitation of Meteorological
Satellites

GEOS; Geodetic and Earth Ocean Satellite

Geosat; Geodetic Satellite

GFO; Geosat follow-on

GMES:; Global Monitoring for Environment and Security

GOCE; Gravity field and steady-state Ocean Circulation Explorer

GPS:; Global Positioning System

GRACE; Gravity Recovery And Climate Experiment

HY-2; HaiYang-2 (i %)

ISRO; Indian Space Research Organisation

Jason-CS; Jason Continuity of Service

JAXA; Japan Aerospace Exploration Agency

JPL; Jet Propulsion Laboratory, USA

KaRIN; Ka-band Radar INterferometer

NASA; National Aeronautics and Space Administration, USA

NOAA; National Oceanic and Atmospheric Administration, USA

PISTACH; Prototype innovant de Systéme de Traitment pour I’ Altimét-
rie Cotiére et I'Hydrologie

SAR; Synthetic Aperture Radar

SARAL; Satellite with Argos and AltiKa

SHIOSATI; SAR Height Imaging Oceanic Sensor with Advanced Interfer-
ometry

SIRAL; SAR Interferometric Radar Altimeter

SWOT; Surface Water and Ocean Topography

TOPEX; Topography Experiment

T/P; TOPEX/Poseidon
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Satellite altimeters in the early 21st Century

Kaoru Ichikawa

Abstract

In 1992, the satellite altimetry started high-precision sea surface height observations.
Within ten years since then, satellite altimeters had become one of the most significant in-
struments that advanced the physical oceanography in the 20th century. In this paper, the
perspective of the satellite altimetry in the early 21st century is discussed with simple re-
view of its history.
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