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4.3.5. SWOT (Surface Water and Ocean Topography)
SWOT (Surface Water Ocean Topography) is envisioned for 2013-2016 in a joint project including Nasa 
and Cnes. It would combine the concepts of WaTER (Water and Terrestrial Elevation Recovery) and 
the Hydrosphere Mapper missions into a single one to address the objectives of both land hydrology 
and oceanography. The technology for Swot should be a Ka-band Radar INterferometer (KaRIN, 0.86 
cm wavelength).

Further information on: SWOT website

 

Source NASA

http://swot.jpl.nasa.gov/


Radar Altimetry Tutorial  

5. Altimetry products

In this section, you will find description of altimetry products (software and documentation as well as data). It 
also gives access to the Basic Radar Altimetry Toolbox.
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5.1. List of altimetry products

Data | Document | Software | 

 

Data

Easy-to-use

●     Delayed Time Maps of Sea Level Anomalies Upd and geostrophic velocity anomalies  AVISO
●     Delayed Time Maps of Absolute Dynamic Topography Upd and absolute geostrophic velocities  AVISO
●     Near-Real Time Merged Maps of Absolute Dynamic Topography and absolute geostrophic velocities  AVISO
●     Near-Real Time Merged Maps of Sea Level Anomalies and geostrophic velocity anomalies  AVISO
●     Sea surface temperature and height, global 0.5 and 1.0 deg grids (JPL, WOCE v3)  PO.DAAC
●     Near-real time merged maps of Wind speed modulus and maps of Significant Wave Heights  AVISO
●     Near Real-Time Velocity Viewer  CCAR

Advanced

●     Sea Surface Height Anomaly  PO.DAAC
●     Rain climatologies from dual frequency altimeters   CERSAT
●     Envisat Interim Geophysical Data Records  ESA
●     RADS ERS-2  DEOS
●     RADS Geosat  DEOS

Experts

●     Envisat Sensor Geophysical Data Records  ESA
●     Envisat RA-2 wind/wave product for Meteo users   ESA
●     ERS RA Waveform Product  ESA
●     WVFDR POSEIDON : Waveforms (extracted from SGDR)   AVISO
●     ERS-2 Ocean PRoducts-2  CERSAT

 

Documentation

●     (M)SLA and (M)ADT Near-Real Time and Delayed Time Products  AVISO
●     Jason-1 Sea Surface Height Anomaly Product - JPL/PO.DAAC User's Reference Manual  PO.DAAC
●     TOPEX/POSEIDON Sea Surface Height Anomaly Product - JPL/PO.DAAC User's Reference Manual  PO.DAAC
●     Level 3 rain products from dual frequency altimeters: RAIN-ALT products - User Manual  CERSAT
●     Altimeter & Microwave Radiometer ERS Products - User Manual  CERSAT
●     Altimeter waveform product ALT.WAP compact user guide  ESA
●     EnviView User Guide  ESA
●     RA2-MWR Product Handbook  ESA
●     Guide to programs to read and write Envisat altimetry products  ESA
●     User handbook for POSEIDON Waveforms product  AVISO

 

Software

 

http://www.altimetry.info/html/data/data_global_aviso_dtmslaupd.html
http://www.altimetry.info/html/data/data_global_aviso_dtmadtupd.html
http://www.altimetry.info/html/data/data_global_aviso_nrtmadt.html
http://www.altimetry.info/html/data/data_global_aviso_nrtmsla.html
http://www.altimetry.info/html/data/data_global_podaac_woce.html
http://www.altimetry.info/html/data/data_global_aviso_nrtmwindswh.html
http://www.altimetry.info/html/data/data_gumex_ccar_vg.html
http://www.altimetry.info/html/data/data_global_podaac_ssha.html
http://www.altimetry.info/html/data/data_global_cersat_rain.html
http://www.altimetry.info/html/data/data_global_esa_igdren.html
http://www.altimetry.info/html/data/data_global_deos_e2.html
http://www.altimetry.info/html/data/data_global_deos_geos.html
http://www.altimetry.info/html/data/data_global_esa_sgdren.html
http://www.altimetry.info/html/data/data_global_esa_ra2wwv.html
http://www.altimetry.info/html/data/data_global_esa_e2wvf.html
http://www.altimetry.info/html/data/data_global_aviso_tpwvfdr.html
http://www.altimetry.info/html/data/data_global_cersat_opr.html
http://www.altimetry.info/html/data/doc_global_aviso_duacs.html
http://www.altimetry.info/html/data/doc_global_podaac_sshaj1.html
http://www.altimetry.info/html/data/doc_global_podaac_sshatp.html
http://www.altimetry.info/html/data/doc_global_cersat_rain.html
http://www.altimetry.info/html/data/doc_global_cersat_opr.html
http://www.altimetry.info/html/data/doc_global_esa_e2wvf.html
http://www.altimetry.info/html/data/doc_global_esa_enviview.html
http://www.altimetry.info/html/data/doc_global_esa_ra2mwr.html
http://www.altimetry.info/html/data/doc_global_esa_softra2mwr.html
http://www.altimetry.info/html/data/doc_global_aviso_tpwvfdr.html


●     Basic Radar Altimetry Toolbox  CNES/ESA
●     PublicReadBinairies  AVISO
●     SSHA software  PO.DAAC
●     OPR reading software  CERSAT
●     Modified Chelton-Wentz model  DEOS
●     EnviView  ESA
●     Envisat L2 RA2-MWR Products Read and Write Software  ESA
●     Convert programs for waveforms POSEIDON products  AVISO

 

http://www.altimetry.info/html/data/soft_global_cnesesa_brat.html
http://www.altimetry.info/html/data/soft_global_aviso_pubreadbin.html
http://www.altimetry.info/html/data/soft_global_podaac_ssharead.html
http://www.altimetry.info/html/data/soft_global_cersat_opr.html
http://www.altimetry.info/html/data/soft_global_deos_mcw.html
http://www.altimetry.info/html/data/soft_global_esa_enviview.html
http://www.altimetry.info/html/data/soft_global_esa_ra2mwr.html
http://www.altimetry.info/html/data/soft_global_aviso_tpwvfdr.html
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5.2. Basic Radar Altimetry Toolbox

The Basic Radar Altimetry Toolbox is a tool designed to use radar altimetry data. It is able: 

●     to read all altimetry data from official data centres, from ERS-1 and 2, Topex/Poseidon, Geosat Follow-on, Jason-
1, Envisat, Jason-2 and Cryosat, from Sensor Geophysical Data Record to gridded merged data

●     to do some processing and computations
●     to visualise the results

It is available for Windows XP and 2000, Mac OS X 10.4 and 10.5 (ppc/intel), Linux Redhat EL4.

The Basic Radar Altimetry Toolbox is a joint project between ESA and CNES. 

February 16, 2011: new release of the Basic Radar Altimetry Toolbox  
This update is a major upgrade of the software, including a batch processing to delay the execution of 
an operation, support for Topex-Poseidon and ERS RA waveform products, drag & drop files into the 
Dataset panel, several improvements to BratDisplay (improvements of the center/zoom functionality 
for worldplots, adaptative number of latitude/longitude grid lines with a text label showing the 
associated latitude/longitude value of the parallel/meridian, new projections: Orthographic, Near-
Sided Perspective, and Stereographic, support to visualize vector plots), an improved 'ascii export'...

The current version of the Basic Radar Altimetry Toolbox is v3.0.0 (released on February 16, 2011)  
See version change Logs

If you are using it, please signal us any problems and questions, and send us suggestions to improve. To report 
any bug or problem with the software, please use the Basic Radar Altimetry Toolbox Bug and problems reporting form

●     User manual (pdf, 3.5 MB )
●     See the install Readme or the full Readme
●     Download the auto-installer for Linux, MacOS or Windows
●     Download the source files
●     To test the toolbox, you can download data samples
●     Practical" (pdf, 4.35 MB, 10 lessons with different datsets and applications) and associated data (lessons 1-4, 

lessons 5-7, lesson 8, lesson 9, lesson 10)

The Basic Radar Altimetry Toolbox can be divided in four main components: 

1.  Data reading (also called "ingestion")
2.  Processing routine functions
3.  Visualisation functions
4.  Graphic User Interface (GUI)

The structure is onionskin: each layer using the previous ones, and being available to be used without the ones 
above (e.g. you use the processing routines, which read data with the data ingestion tools, without using either 
the visualisation or the GUI). The GUI is using the other layers, and is available for current versions of Windows 
and Linux operating systems. 

The reading (or "ingestion") tools are a data dictionary, based on handbooks and data structures. They free the 
users of looking at each and every data format, byte by byte, to be able to read their products. The user can 
select several data files to work on them at the same time. They can be combined if they are of the same kind 
(same level, same mission or format). Once a dataset is chosen, the user is able to select a geographical area 
subset chosen by its minimum and maximum longitude and latitude, and/or a temporal subset by its start and 
end dates, and this for any type of data.

Processing functions are also available, to combine data fields (e.g. addition/subtraction needed to compute 
sea surface height from satellite altitude, altimetric range and corrections), select them (e.g. data editing to edit out-
of-range values), etc. Such formulas can be saved for future use. The toolbox processed outputs are saved 
in NetCDF, and can be exported in either NetCDf, Ascii or GeoTiff (with a Google Earth export feature). All 
processing are made through command files where all the parameters are indicated (even when using the GUI, 
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Glossary

A   

 

ACC Antarctic Circumpolar Current  
Cold current encircling the Antarctic, driven by westerly 
winds between 40° and 50° South. The flow of the ACC 
is not checked by the continents. It thus links the 
Atlantic, Indian and Pacific Oceans. 

 

ADT >Absolute Dynamic Topography  
Ocean topography with respect to the geoid. 

 

AGC Automatic Gain Control 

 

Along-track Along-track data are data chronologically ordered, 
following the satellite "ground track", i.e. the virtual 
track left by the radar beam on the ground.

 

Altimetry Technique for measuring height. Satellite altimetry 
measures the time taken by a radar pulse to travel from 
the satellite antenna to the surface and back to the 
satellite receiver. Combined with precise satellite 
location data, altimetry measurements yield sea-
surface heights.  
Further information:  
-  How altimetry works  
-  Missions 

 

ASCII American Standard Code for Information Interchange 

 

ASIC Application Specific Integrated Circuit 

 

ATSR Along-Track Scanning Radiometer 
instrument measuring sea-surface temperatures (ESA) 

 

Aviso Archiving, Validation and Interpretation of Satellite 
Oceanographic data  
French data distribution and archiving centre for 
altimetry satellites and Doris data Further information:  
-  Website

 

B   

  

Bathymetry Measurement of the ocean depths

  

http://www.aviso.oceanobs.com/


Backscatter coefficient The amplitude of the useful radar altimeter echo signal 
with respect to the emission amplitude gives the 
backscatter coefficient, sigma0. The backscatter 
coefficient can be related to wind speed.  
Further information:  
-  Altimetric measurements over the ocean

  

Brown model Over an ocean surface, the radar altimeter echo 
waveform has a characteristic shape that can be 
described analytically (the Brown model).  
Further information:  
-  Altimetric measurements over the ocean

 

C   

 

Calval CALibration - VALidation

 

CCI Centre de Contrôle des Instruments 
Instruments control centre (Jason-1)

 

CD Rom Compact Disk Read Only Memory 

 

Cersat Centre ERS d'Archivage et de Traitement  
French Processing and Archiving Facility  
Website

 

CHAMP CHAllenging Minisatellite Payload 
Website

 

Clivar Climate Variability and Predictability (WCRP) 
Website

 

CLS Collecte, Localisation, Satellites  
Website

 

CMA Centre Multimissions Altimétrique 
CNES altimetry multi-mission ground segment

 

CNES Centre National d'études Spatiales  
French Space Agency 
Website

 

Cryosat ESA's altimetry mission, to determine variations in the 
thickness of the Earth’s continental ice sheets and 
marine ice cover  
Website 

 

CTRS Conventional Terrestrial Reference System 

 

Cycle Satellite repetitivity, or repeat orbit

 

http://cersat.ifremer.fr/
http://op.gfz-potsdam.de/champ/
http://www.clivar.org/
http://www.cls.fr/
http://www.cnes.fr/
http://www.esa.int/export/esaLP/cryosat.html


D   

 

DAS Data Assimilation System 

 

Data assimilation Use of data as initial input to a model and during 
computation to yield results that fit/approximate reality 
as closely as possible. For example, assimilation of 
readings from meteorology stations into weather 
forecasting models generates more reliable results.  
See Modelling 

 

Data processing Antennas on the ground receive raw telemetry from 
satellites. These raw data must be processed by 
applying corrections and combining them with 
complementary data before they are usable. Data are 
processed to different levels: 
Level 0: raw telemetry 
Level 1: time-tagged data located and corrected for 
perturbing effects (level 1, 1.5 and 1b data fall into this 
category) 
Level 2: geophysical data (GDR-M) time-tagged, 
precisely located and corrected for environment effects. 
Data at this level are used by specialists with a close 
knowledge of their subject. 
Level 3: data ready for immediate use in applications, 
crrected and/or inter-calibrated. 
Level 4: gridded or model output data. 
Depending on the mission, retracking is performed at 
level 1 or 2. 

 

DEOS Delft Institute for Earth-Oriented Space research 
Website 

 

DHU Data Handling Unit

 

DIODE Détermination Immédiate d'Orbite par DORIS 
Embarqué  
DORIS onboard navigator, processing orbit in real time 

 

Doppler effect (Doppler-Fizeau 
effect)

The pitch of a sound emitted by a moving object 
appears to be higher the faster it approaches, and 
lower the faster it moves away. A good analogy is a 
stream into which leaves are thrown at regular 
intervals. As we move upstream towards the source, 
leaves will flow past us more often. The faster we go, 
the more leaves we will see. Conversely, as we move 
downstream away from the source leaves will flow past 
less often-to the point where we would only see a 
single leaf when moving at the same speed as the 
current. 
High-pitched sounds have high frequencies, which 
means we "meet" the sound wave often-as if we were 
moving towards the source (or it was approaching us); 
low-pitched sounds have lower frequencies-as if we 
were moving away. The same principle applies to light 
rays, which shift towards the longer wavelengths as 
they move away, and towards the shorter wavelengths 
as they approach. (Adapted from Evry Schatzmann, 
Les Enfants d'Uranie) 
We can thus determine the velocity of a moving object 
emitting sound or light waves by measuring the shift 

http://www.deos.tudelft.nl/


between the transmitted and received frequencies. The 
DORIS system achieves precise orbit determination 
and location by measuring the Doppler shift in this way.  
See DORIS 

 

DORIS Doppler Orbitography and Radiopositioning Integrated 
by Satellite 
Precise orbit determination and location system using 
Doppler shift measurement techniques. A global 
network of orbitography beacons has been deployed. 
DORIS was developed by CNES, the French space 
agency, and is operated by CLS.  
See also:  
-  Doppler effect  
-  Topex/Poseidon  
-  Jason-1  
-  Envisat

 

Dry tropospheric correction Permanent gases in the atmosphere (oxygen, nitrogen) 
slow the radar pulse, generating an error on altimetry 
measurements of the order of 2.30 metres. The value 
of the correction is determined from atmospheric 
pressure data supplied by a meteorological model.  
See also:  
-  Altimetry  
-  Environment corrections 

 

DT Delayed Time: data used to compute the product were 
processed using precise orbit 

 

DUACS/td> Data Unification and Altimeter Combination System (as 
part of the SSALTO processing system) (previously 
Developing Use of Altimetry for Climate Studies, in the 
EU project frame) 

 

DVD Rom Digital Versatile Disk Read Only Memory 

 

Dynamic topography Sea level driven by thermodynamic processes in the 
ocean 

 

E   

 

ECMWF European Centre for Medium-range Weather 
Forecasting 
Website 

 

Eddies Hydrodynamic instabilities in the oceans that form in 
the wake of currents or are generated by winds. Eddies 
may persist for weeks or months, and may be tens to 
hundreds of kilometres across. They penetrate quite 
deep below the ocean surface and transport heat, salts 
and nutrients. 

 

Electromagnetic Bias (EMB) Perturbation of the altimeter radar pulse due to the fact 
that wave troughs reflect more energy than wave 
crests. 

 

http://www.ecmwf.int/


EM Electromagnetic 

 

ENSO El Niño � Southern OscillationEl Niño Southern 
Oscillation Climatic phenomenon occurring in the 
Tropics that involves transports of warm (El Niño) or 
cold (La Niña) water masses from west to east across 
the Pacific basin. This displacement of water is 
accompanied by a shift of atmospheric cells, and 
therefore of winds and monsoons across the Tropics. 
This oscillation, which has been occurring at irregular 
intervals for thousands of years, has a global effect on 
climate. The phenomenon is named "El Niño" (meaning 
the Christ Child or the Little Boy in Spanish) because 
warm waters often reach the coast of Peru around 
Christmas time, often severely disrupting local 
fisheries. 

 

Environnement corrections The radar pulse used to measure altimetry is subjected 
to a number of disturbances as it passes through the 
atmosphere and when it is reflected by the sea surface.  
See also:  
-  Wet tropospheric correction  
-  Dry tropospheric correction  
-  Ionospheric correction  
-  Sea state bias*  
-  Electromagnetic bias  
-  Altimetry 

 

Envisat ENVIronmental SATellite 
Earth-observing satellite (ESA) 
Website

 

ERM Exact Repeat Mission (Geosat)Phase of the Geosat 
mission during which the satellite was put into a 17-day 
repeat orbit to study the oceans.  
See also:  
-  Geosat  
-  GM 

 

ERS European Remote Sensing satellites (ERS-1, ERS-2) 
Earth-observing satellites (ESA)

 

ESA ESA's Space Operations Centre 
Website 

 

ESOC European Space Agency Centre 
Website 

 

ESRIN ESA Centre for Earth Observation 
Website 

 

ESTEC European Space Research and Technology Centre 
Website 

 

EU European Union 

 

http://envisat.esa.int/
http://www.esa.int/
http://www.esa.int/SPECIALS/ESOC/index.html
http://www.esa.int/SPECIALS/ESRIN_SITE/index.html
http://www.esa.int/esaCP/SEMOMQ374OD_index_0.html


Eumetsat European Organisation for the Exploitation of 
METeorological SATellites 
Website 

 

F   

 

F-DAC French-Distribution and Archiving Centre (F-DAC)

 

F-PAC French-Processing and Archiving Centre (F-PAC)

 

FDP Fast Delivery Product 

 

FM Frequency Modulation  
Website 

 

FNMOC Fleet Numerical Meteorological & Oceanographic 
Center (US Navy)  
Website 

 

FNOC Fleet Numerical Oceanographic Center 

 

Full-deramp The full-deramp technique concept consists in mixing 
this incoming signal with a replica of the transmitted 
chirp, slightly shifted in frequency. This circonvents 
problems of power necessary for the emitted pulse, 
and of the very short duration that would be needed to 
obtain requested accuracy.  
Further information:  
-  Full-Deramp Technique 

 

G   

 

GDR Geophysical Data Record(s)

 

Geodesy The science of measuring the Earth, its shape and 
gravitational field.  
See also:  
-  Geoid 

 

Geoid The shape of the sea surface assuming a complete 
absence of perturbing forces (tides, wind, currents, 
etc.). The geoid reflects the Earth's gravitational field (it 
is an equipotential surface) and varies in height by as 
much as 100 metres over distances of several 
thousand kilometres due to uneven mass distribution 
within the planet's crust, mantle and core. Other, less 
pronounced, irregularities are also visible over smaller 
distances. These reflect the ocean's bottom 
topography. 

 

Geophysical corrections The radar pulse used to measure altimetry is subjected 
to a number of disturbances as it passes through the 
atmosphere and when it is reflected by the sea surface.

http://www.eumetsat.de/
http://152.80.56.203/index.html
http://152.80.56.203/index.html


 

GEOS 3 Geodynamics Experimental Ocean Satellite 
Altimetric satellite (NASA)

 

Geosat Geodetic & Oceanographic SATellite 
Altimetric satellite (US Navy)

 

Geostrophic circulation Ocean circulation generated by the balance between 
the horizontal pressure gradient forces exerted by 
water masses and the effect of acceleration due to the 
Earth's rotation. 

 

GFO Geosat Follow-On 
Altimetric Satellite (US Navy).  
See also:  
-  Geosat

 

GM Geodetic Mission (Geosat) 
Phase of the GEOSAT mission during which the 
satellite's orbit was designed to study the geoid.  
See also:  
-  Geosat  
-  ERM  
-  Geoid 

 

GOCE Gravity field and steady-state Ocean Circulation 
Website

 

GODAE Global Ocean Data Assimilation Experiment 
Website 

 

GPS Global positionning System

 

GPSDR Global Positioning System Demonstration Receiver 
One of three positioning systems on Topex/Poseidon 
that uses the GPS to determine the satellite's position. 

 

GRACE Gravity Recovery and Climate Experiment 
Web Site

 

Greenhouse effect A good proportion of the heat penetrating the Earth's 
atmosphere is not reflected back into space but is 
"trapped" by clouds and water vapor. This heat is thus 
returned to the surface, maintaining an average 
temperature of 15°C on Earth. Without it, the 
temperature would be nearer -18°C. Increasing 
quantities of certain gases in the atmosphere-called 
greenhouse gases-such as carbon dioxide are thought 
to amplify this phenomenon, leading to an increase in 
temperature on the surface of the globe. 

 

Ground Segment The teams, hardware and software involved in 
controlling a satellite and in retrieving and processing 
its data.

 

http://www.esa.int/export/esaLP/goce.html
http://www.godae.org/
http://www.csr.utexas.edu/grace/


Gulf Stream Western boundary current of the subtropical gyre. The 
Gulf Stream is a strong current that transports warm 
waters from the Gulf of Mexico up the south coast of 
the United States to the Mid-Atlantic Ocean. 

 

H   

 

Hs or H1/3 See Significant Wave Height 

 

I   

 

IAT International Atomic Time 

 

IDS International DORIS Service 
Website 

 

IERS International Earth Rotation Service 
Website 

 

IGDR Interim Geophysical Data Record(s) 
or rapid-delivery products (48 hours after acquisition)  
See also:  
-  GDR 

 

IM Instrument Module 

 

Inverted Barometer (IB) Correction applied to allow for atmospheric forcing of 
the ocean surface. The sea level is lower when 
atmospheric pressure is high, and higher when 
atmospheric pressure is low. 

 

Ionosphere Layer of the upper atmosphere where electron and 
ionisation activity is particularly high. 
Electromagnetic waves are subjected to a number of 
perturbing effects as they pass through the ionosphere.  
See also:  
-  Ionospheric correction 

 

Ionospheric correction The altimeter radar signal is delayed as it travels 
through the ionosphere. Free electrons slow the radar 
pulse, causing an error on altimetry measurements of 
the order of 0 to 30 centimetres. The value of this 
correction is determined by combining range 
measurements acquired at two different frequencies 
(Topex and Poseidon-2 altimeters), as it is inversely 
proportional to the square of the frequency. For mono-
frequency altimeters such as that used on the ERS 
satellites, this value is determined using a statistical 
model of the ionosphere.  
See also:  
-  Wet tropospheric correction  
-  Dry tropospheric correction  
-  Environment corrections  
-  Ionosphere  

http://ids.cls.fr/
http://www.iers.org/


-  Altimetry 

 

ISRO Indian Space Research organisation  
Website 

 

ITRF International Terrestrial Reference Frame 

 

J   

 

Jason-1 Altimetric satellite (CNES/NASA), follow-on of Topex/
Poseidon. 

 

JGM Joint Gravity Model 

 

JMR Jason-1 Microwave Radiometer

 

JPL Jet Propulsion Laboratory (NASA) 
Website

 

K   

 

Kuroshio Current Western boundary current of the subtropical gyre. The 
Kuroshio Current is a strong current that transports 
warm waters from the China Sea and the Philippines 
up past Japan to the Mid-Pacific Ocean. It is the 
counterpart of the Gulf Stream in the North Atlantic. 

 

L   

 

La Niña See ENSO

 

LEO Low Earth Orbit 

 

LOD Length-Of-Day 

 

LRA Laser Retroreflector ArrayOne of three positioning 
systems on Topex/Poseidon and Jason. The LRA uses 
a laser beam to determine the satellite's position by 
measuring the round-trip time between the satellite and 
Earth to calculate the range. 

 

LRR Laser RetroReflectorOne of three positioning systems 
on ERS-1 and 2, Envisat and Cryosat. The LRR uses a 
laser beam to determine the satellite's position by 
measuring the round-trip time between the satellite and 
Earth to calculate the range. 

 

M   

 

http://www.isro.org/
http://www.jpl.nasa.gov/


MADT Maps of Absolute Dynamic Topography 

 

MMS Multimission Modular Spacecraft 

 

Modelling Modelling a phenomenon involves identifying its main 
characteristics and expressing them mathematically to 
better understand and, above all, predict how the 
phenomenon is likely to evolve. 

 

MOE Medium Orbit Ephemeris 

 

Mean Sea Level (MSL) The sea surface height averaged across all the oceans 
of the globe. An increase in the mean sea level is an 
indicator of a possible global warming. 

 

MSLA Maps of Sea Level Anomalies 

 

MSS Mean Sea Surface 
Permanent component of the sea surface height. The 
mean sea surface comprises a geoid contribution 
(~100 m) and a permanent circulation contribution (~1 
m).  
See also:  
-  Geoid  
-  Permanent circulation

 

MWR MicroWave Radiometer (onboard Envisat) 

 

MWS MicroWave Radiometer Sounder (onboard ERS-1 and 
2) 

 

N   

 

nadir point de la sphère céleste représentatif de la direction 
verticale descendante, en un lieu donné (par opposition 
à zénith).

 

NASA National Aeronautics and Space Administration 
Website

 

NAO North Atlantic Oscillation 

 

NAVOCEANO NAVal OCEANographic Office 
Website 

 

Niña (La) See ENSO 

 

Niño (El) See ENSO 

 

NOAA National Oceanic and Atmospheric Administration 
Website 

http://www.nasa.gov/
http://www.navo.navy.mil/
http://www.noaa.gov/



