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1 Introduction

Theaim of this document is to define the default ENVISAT product generated by the COASTALT
processorRRD 7]. The product will be produced for the coastal domain, as specified by the technical
documentRD 7].

The product will be based on the data from the ENVISAT level 2 Sensor data record (SGDR), as
defined in the ENVISAT product handbodR 1], product user manuaRD 2] and product

specificadion documentsRD 3, RD 4, RD 5], together with the new output of the COASTALT
processor. Not all records from the ENVISAT SGDR data are included in the COASTALT {piEbduc
instead, only those data considered necessary for processing of the output data, or useful for direct
comparison with the new fields, are included.

An overview of the COASTALT project aims is provided in the next section, followed by an
introduction tothe ENVISAT instrument.
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2 COASTALT Overview

The primary aim of the COASTALT project is taake the status of pulskmited coastal altimetry
operational, by defining and testiaghew ENVISAT coastal radar altimeter product that ESA can
routinely generatand distribute.

In order to achieve these aims, the project has developed a coastal processor that can:

ingest the ESA ENVISAT leve? SGDR products

reprocess the waveform data, using a number of alternative retrackers to generate high resolution
(18 Hz) data which may be moresefulin coastal areas

generate new geophysical corrections from these new data

generate higher data rate geophystoatection databy interpolation, as necessdoy correcting
the higher rate range data.

output all the relevat original and new fields into a sindiée per passin aself describing format

The basic coastal produacludes fields thatan be determined fong coastal regiornysing the data
from thealtimeteritself, or instruments mounted on the same ptatf and global models. This
productdoes not include fields that would require specific auxiliary information, such as a-region
specific tidal model, oin situ observational data. However, such additional fieidy beadded to the
product, using the staalone product enhancer.

The output product has been designed to allow use of the new, retracige, significanivave

height and backscatter values, together with the geophysical corrections that rely on them (such as
ionospheric correction and sefate bias corrections). They also contain the comparable original data,
to enable userto readily compare the SGDRIBEBOASTALT values Ore enhancement of the source
data, is to provide all @physical corrections fields #te higher 18 Hz) data rate. Tis involves
interpolation of the existing 1Hz values.

2.1 COASTALT Retrackers

The COASTALT product contains output from three physically based waveform retrackers that are
run in parallel within the COASTALT processor.

1) A Brown theoretical Ocean RetracKB&OR)

2) A Specular Betgparameter Retracké6BR)

3) A Mixed Brown andSpeculaiRetrackei(MBS).
Full technical specifications of these retrackers can be found in the COASTALT Waveform Retracker
Software Technical Specification DocumeRO 7].
FortheBOR and MBS, the fitting returns a range (determined fgpnsigma0, SWH and thermal
noise value for each of the Ku and S bands, and these are reported in the Products. The SBR and MB
return the values of the 5 bgtarametergthe fird beta parameter is not include for MBS as this is
accountedor by the thermal noise parametdr) all cases, a goodness of fit value is also returned
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3 Instrument Overview

The Radar AltimeteR measures with high precision the distance from the satelliteeclosest point
on the EarthOs surface directly beneath it. If the orbit of the sateliéteimined by independent
means (such as by DORIS) the RAlata can be used ascurately map the EarthOs topography. In
addition, signal analysis of thetuening radaecho can be used to provide insight into ground
characteristicsThe RA-2 is a nadir looking pulse limited radar operating at a nominal frequency of
13.575 GHz (Keband). A second channel, operating at a nominal frequency of 3.233bémnd)is

also used, primarily to estimate the effects of the ionosphere on thari{ichannel.

Table 3-1 RA-2 Characteristics

GEOMETRIC: Approx. 19 km footprint.
Spatial sampling approx. 390 meters along track.
47 cm height resolution at 320 MHz max chirp bandwig

RADIOMETRIC: | Nadir looking pulse:
Main Nominal frequency = 13.575 GHz (Kaand)
Error Nominal frequency = 3.2 GHz{&nd)

The RA2 Instrument operates in three modes. These consist of MeasuremenR%ade Digital
Built-In Test Equipment (BITE) Mode, and IF Calibration Mode. Science data is gathered within the
Measurement Mode, while the other modes are used for testing and calibration of the instrument.

1. Measurement Mode

The Measurement Mode casts of two primary phases. The first is Acquisition Phase, when the
instrument attempts to locate the initial ground height. To do this, the instrument first initiates a Noise
Power Estimation cycle to establish a noise power estimate, then proceed®witdttion cycle in

which the location of the leading edge of the return echo is established. The final step in the
Acquisition Phase is the Automatic Gain Control (AGC) Setting cycle in which attempts to estimate
the received signal power in order to Bet appropriate gain settings to keep the return signal
amplitude within the proper dynamic range of the receiving equipment. The second step of
Measurement Mode is the Tracking Phase, in which the instrument acquires the science data. The
transition fromAcquisition to Tracking phases is performed automatically or started directly by
macrocommand. During tracking it is possible to change tracking parameters without interruption of
measurements. Periodic calibration is also performed while in the Trdehasg of Measurement

Mode. Operational products are constructed from the data obtained when the instrument is in the
Tracking Phase of Measurement mode.

2. RF and Digital BITE Mode

The aim of these two modes is to test the RF Tx/Rx channel and the slgyital processing modules.

BITE is executed from Measurement Mode by macrocommand. During BITE the tracking is
interrupted. RF and Digital BITE are executed cyclically until a mode change request is received. Data
generated while in this mode is includad_evel O Products only.
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3. IF Calibration Mode

The purpose of this mode is to measure the IF filter shape. This is done by measuring the spectra of

averaged noise samples. Data generated while in this mode is included in Level O Products only.

3.1 ENVISAT Products Overview

The RA2 products are summarizedTiable3-2 RA-2 Productsand the product tree &fgure3-1.

Table 3-2 RA-2 Products

Instrument / | Product ID Description
mode
RA-2 RA2_CAL_OP | RA2 Calibration and BITE Mode Level 0
RA2_ME__ OP | RA2 Measurement Mode Level 0
RA2_MW __ 1P | Geolocated and calibrated Altimeter Waveforms with TOA
Microwave Brightness Temperatures
RA2_FGD_2P | FDGDR: Fast delivergseophysical Data record from RAand
Water Vapour/Liquid Content from MWR. Available 3 hours afte
data acquisition
RA2_IGD_2P | IGDR: Intermediate Geophysical Data record from RA2 and W¢
Vapour/Liquid Content from MWRProcessedff-line and
available 3-5 days after acquisition
RA2_GDR_2P | GDR: Geophysical Data Record from RRAand Water
Vapour/Liquid Content from MWR. Processed-iffe and
available 50 days after acquisition
RA2_WWV_2P| FDMAR/IMAR: Wind/Wave product with height and MWR
informaton for NRT dissemination to Meteocean users (2 prody
released at different levels of consolidation: FDMAR built from
RA2_FGD_2P or IMAR built from RA2_IGD_2P)
RA2_MWS_2P | SGDR: Sensor Geophysical Data Record fromBRAVater

Vapour/Liquid content frootMWR and Individual Uncalibrated
Waveforms from RA2. Available after 50 days from data take

The COASTALT processor uses data from the I&v8[GDR product to generate the output product.
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Figure 3-1 RA-2 Product Tree
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4 COASTALT Product Overview

4.1 NetCDF Format and CF Conventions

The COASTALT data product uses thetCDF (network Common Data Form) data format. NetCDF
is a set of software libraries and machingependent data formats that support the creadiess,
and sharing of arragriented scientific data. The format was chosen as it is extremely flexible, self
describing, platform independent and has been adopted aaeastandard for many operational
oceanography systems. Although the latest arefnetCDF (v4) has advantages in terms of data
compression, COASTALT data will be producecetCDF v3 format, to retain maximum
compatibility with existing software and for simplicity of installation, as it does not require the
additional HDF5 andcompression libraries.

In addition, the data and metadata within the files will follow the Climate and Fonet@fF
conventions CH. .4 wherever applicable, in order to take advantage of generic software and tools
developed to readndmanipulatedata fles that conform to these standards.

4.2 The netCDF Data Model

A netCDF file contains dimensions, variables, and attributes, which all have a name by which they are
identified. Each of these components barresponding characteristics, which define whatlds and

howit can be used. These components can be used together to capture the meaning of data and
relations among data fields in an ar@yented data set.

4.2.1 Dimensions

A dimension may be used to represent a real physical dimension, for example titinaks, lpngitude
or height. Variables may share common dimensions, relating them to the same grid. A dimension
might also benindexfor other quantities (waveform index for example).

4.2.2 Variables

Variables are used to store the bulk of the datangt@DFfile. A variable represents an array of
values of the same type. A scalar value is treated airaéhsional array. A variable has a name, a
data type, and a shape described by its list of dimensions. A variable may also have associated
attributes, whichmay be added, deleted or changed after the variable is created.

A variable data type is one of a small sehetiCDF types. In this document the variable types will be
represent as follows:

Table 4-1 NetCDF variable types

Variable type Description

char characters

byte 8-bit data signed

short 16-bit signed integer

int 32-bit signed integer

float IEEE single precision floating point (32 bits)
double IEEE double precision floating point (64 bits’

6



COASTALT Ref: COASTALT Produg

P Specificatio
C OA ST LT Product Speci€ation Version : 1.0, rev2
Date :11 December2009

4.2.3 Coordinate Variables And Auxiliary Coordinate Variables

A variable with the same name as a dimension is called a coordinate variable. It typically defines a
physical coordinate corresponding to that dimension. In accordance with the Climate and Forecast
conventionswe must declare a coordinate variable for each dimension. Missing values are not
allowed in coordinate variables and they must be strictly monotonic.

An auxiliary coordinate variable is a netCDF variable that contains coordinates data but is not a
coordnate variable as defined above. Unlike coordinate variables, there is no relationship between the
name of an auxiliary coordinate variable and the name(s) of its dimension(s).

4.2.4 Attributes

NetCDF attributes are used to store data about the data (ancilamyraaetadata), similar in many

ways to the information stored in data dictionaries and schema in conventional database systems. Mo
attributes provide information about a specific variable. These are identified by the name of that
variable, together whtthe name of the attribute.

Some attributes provide information about the data set as a whole. They are called global attributes ar
contain similar information to that found in product headers for the ENVISAT Zefegmat files.

The following table shas the variable attributes used in the COASTALT product. There are no
mandatory attributes and only attributes appropriate to each variable will be assigned.

Table 4-2 Variable attributes

Attribute Description

_Fillvalue A value used to represent undefined or missing data

ancillary_variables | Identifies a variable that contains closely associated data, e.g., the meast
uncertainties of instrument data.

add_offset If present, this number is to be addedhe daa after it is read by an
application. If both scale_factor and add_offset attributes are present,ahe
are first scaled before the offset is added.

comment Miscellaneous information about the data or the naghssed to produce it
coordinates Identified auxiliary coordinates variables.
flag_masks Describe a number of independent Boolean conditions using bit field notal

by setting unique bits in each flag_masks value. The flag_masks attribute
same type as the variable to which it is attached, and contains a list of vall
matching unique bit fields. A flagged condition is identified by performing
bitwise AND of the variable value and each flag_masks value; -a@@@nresult
indicates a true conditio Used in conjunction with flag_meanings.

flag_meanings Use in conjunction with flag_values or flag_meanings to provide descripti
words or phrase for each flag value.

flag_values Provide a list of the flag valueghe flag_values attribute is the satype as
the variable to which it is attachddseal in conjunction with flag_meanings.

institution Institution which provides the data

long_name A descriptive name that indicates a variable®s contgstname is not

standardized.
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quality_flag Name of the variable(s) (quality flag) representing the quality of the currer
variable

references References that describe the data or methods used to produce it.

scale_factor If present, the date are to beltiplied by this factor after the data are read b
an application. See also add_offset attribute.

source Data source (model features, or observation)

standard_name A standard name that references a description of a variable®s content in

standard ame table.

units Unit of a variableOs content. The value of this attribute must be a string th
be recognized by the UNIDATAOs Udunits package.

valid_max Largest theoretical valid va¢ of a variable (this is not the maximum of actu
data).

valid_min Smallest theoretical valid value of a variable (this is not the minimum of a(
data).

4.3 The Common Data Language
The Common Data Language (CDL) will be used to describe the coniziaté set.

The CDL is textual notation that described the netCDF object and it is human readable. The NetCDF
utility ncdump converts NetCDF binary objects to CDL text. The NetCDF utility ncgen creates a
NetCDF binary file from a CDL text file.

A CDL desciption of a NetCDF data set takes the form:

netcdfname{
dimension: E
variables: E
data: E

}

where thenameis used only as a default in constructing file names by the ncgen utility. The value of
name reported by ncdump is the filename of the netCbB&rpisource file. The CDL description

consists of three optional parts, introduced by the keywords OdimensionsO, OvariablesO and OdataO
NetCDF dimension declarations appear after the dimensions keyword, netCDF variables and attribute:
are defined after thvariables keyword and variable data assignments appear after the data keyword.
CDL statements are terminated by a semicolon. Spaces, tabs and newlines can be used freely for
readability. Comments in CDL follow the characters O//O on any line.

Example :

netcdf example {

dimensions: /I dimensions are declared first
time = 1000;

variables:
double time(time); Il variable <type> <name>(<dimension>)
time:long_name = "tim® ; // variable attributes
time:units = "seconds since 2600-01 00:0000.00 ;
* time is a coordinate variable.
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int lon(time);
lon:long_name = "longitude ;
lon:standard_name = "longitude
lon:units = "degrees_e&3t;
lon:scale_factor = 1.0@6;
* lon is an auxiliary coordinate variable

byte altim_landocean_flag ftie);

altim_landocean_flag:long_name = "Altimeter surface type(flag
altim_landocean_flag:_Fillvalue = 127b;
altim_landocean_flag:flag_values = iy, 2b, 3b;
altim_landocean_flag:flag_meanings = "ocean enclosed_seas_lakes continentalGge land
altim_landocean_flag:coordinates = "lonQat

* altim_landocean_flag is a flag fully described by the flag_meanings and flag_values attributes:

altim_landocean _flag =0 ->ocean

altim_landocean_flag =1 ->enclosed seas or lakes

altim_landocean_flag =2 -> continental ice

altim_landocean_flag =3 ->land

If altim_landocean_flag is not computed, it will take the value 127 (_FillValue attribute).

int alt_cog_ellip(time);
alt_cog_elliplong_name = "Altitude of CoG above reference ellip€ojd
alt_cog_dip:_Fillvalue = 214748364 ;
alt_cog_ellipunits = "nO ;
alt_cog_ellipadd_offset = 1.30e+06;
alt_cog_ellipscale_factor = 0.001;
alt_cog_ellipcoordinates = "lon 18 ;
* alt _cog_ellipis is packed. The data are stored thiBQong) integers. Té value of the altitude of
the satellite can be recovered using:
alt_cog_ellips = (alt_cog_ell{fong) * scale_factor) + add_offset



Ref: COASTALT Product Specifitan COASTALT

Version : 1.Q rev2 e .
Date -11 December2009 Product Specification C O A S T LT

5 Product Conventions

5.1 Selection of Range

The COASTALT product includes six different estimates of range for each of thétitweter
frequencis, these are:
hz18 [ku/s]_trk_cog [Ku/S] tracker range referenced to the COG,
Doppler correction at8 Hz
[ku/s] _band_ocean_range [Ku/S]-band ocean range from the SGDR
Ocean retracker at 1Hz
hz18 [ku/s]_band_ocean [Ku/S]-band oceamanges from the SGDR
Ocean retracker 48 Hz

brown_range_[ku/s] [Ku/S]-band Range from the COASTALT
Brown retracker at8 Hz

spec_range_[ku/s] [Ku/S]-band range from the COASTALT
Specular retracker 48 Hz

mixed_range_[ku/s] [Ku/S]-band range from th€OASTALT

Mixed retracker al8 Hz
The default range to use for open ocean is the Ku band ocean range from the COASTALT Brown
retracker. The ®and values are not intended to be used in investigation of sea surface height, as they
are of lower precisionThe tracker range referenced to the COG is on onboard estimate, not intended
for use in scientific investigations.
In coastal regions, users are encouraged to investigate data from the alternative COASTALT
retrackers, which may prove more reliable closthéocoast.

5.2 Correction Conventions

The geophysical corrections given in the COASTALT product already have the appropriate sign and
are to berdded to the range.

The corrections that should to be added to the measured range are usually as follows:

Geophysical Corrections = Inverse Barometer + Sea State Bias + lonospheric Correction + Ocean
Tide + Polar Tide + Earth Tide + Wet Tropospheric Correction + Dry Tropospheric Correction

The selection ofvhichversion of a particular correction is to be used isatthcretion of the user.
When using a range from one of the retrackers, users should apply the ionospheric correction
determined with those retrackers for consisteli¢lgere a required 118z correction only exists at

1 Hz, the user is required to carrytdbeir own interpolation. Only corrections generated by the
COASTALT processor are included at H8 in this version.

The instrumental range correction has already been added to each of the randineluésg those
from the COASTALT retrackers. Thorrection is based on Doppler correction, time delay flight
calibration and time delay ground calibration:

Instrumental Range Correction = Doppler correction + Time Delay Flight Correction +
Time Delay Ground Correction

10
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5.3 Time Convention

The convention fothe COASTALT product is to use time (in seconds) referenced to Universal Time

from a datum of 1st January 2000.

5.4 Flagging and Editing

The Level 1 B (L1B) processed data included in the SGDR produet ha
* operating mode set to RA-2 nominal tracking
* waveform quality flags set to OK (= 0) meaning that the waveform samples are not set to 0

Over theopen ocean, users are advised to edit the data accordiigide5.4-1.

Table 5.4-1 Advised data editing criteria for open ocean.

Min. Value Parameters Max. Value Unit (SI)
-2 SSHPmean sea surface height 2 m
10 Number of 18 Hz valid points for kband 20 -
0 Range Standard deviation 0.25 m

-0.2 Off-Nadir angle square of the satellite frof 0.16 ded

waveforms

-2.5 Dry tropospheric correction -1.9 m
-2 Inverse barometer correction 2 m
-0.5 Wet tropospheric correction -0.001 m
-04 lonospheric correction -0.04 m
0 Significant wave height 11 m
-0.5 Sea State Bias 0 m
7 Backscatter coefient 30 db
-5 Ocean tide correction 5 m
-0.5 Long period equilibrium 0.5 m
-1 Earth tide correction m
Polar tide correction m

Wind speed 30 m/s
S-band anomaly flag 0 -

For the coastal data, it is expected that valid data will fall oussides of these editing criteria. As yet,
there are no recommendations for suitable editing criteria for coastal regions and users are advised to

relax the limits used.

11
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5.5 Default Values

Any field of theoutput product which cannot be computed or determinedglprocessing will be set
to its default value.

* For an MCD indicator (one bit of a bit field) the default value is “1”, except for ‘spare’ bits which
must be set to “0”.

* For any other field, the default value is the maximal value of the corresponding field (e.g. 65535 for
an unsigned 2-byte integer).

12
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6 COASTALT product

A single COASTALT product file will consist of all records, each representing approximately 1
second of data, within a single passifirpole to pole), restricted to those data lying withie ¢oastal
mask.

6.1 Global Attributes

The Global Attributes are set at time of processing, or sourced from the ENVISAT Level 2 MPH &
SPH

Attribute Name Format | Description

Conventions String | netCDF convention followed. This attribute should be set t
“CF-1.4” to indicate that the file is compliant with the
Climate and Forecast netCDF convention

title String | COASTALT : ENVISAT Coastal dataset

institution String | Institution carrying out processing, e.g. NOCS

history String | Creation: <date of creation>

source String | radar altimeter RA?

product String | COASTALT Product Name: Following the ENVISAT produ
naming conventiofrom level 2 source data file

Processing Information

Product_ref String | Reference documents for Product processing and handbo

Software version String | Version of Software used to generate product

Proc_time String | UTC time of product generation

Data time and orbit information

Sensing_start String | UTC start time of data sensiffigr this pass

Sensing_stop String | UTC stop time of data seing for this pass

Phase String | Phase letter

Cycle String | Cycle number

Relative_orbit String | Relative orbit number

Absolute_orbit String | Absolute orbit number

Pass_number String | Pass number from pole to pole

State_vector_time String | UTC time of ENVISAT state vector

Delta_utl String | DUT1=UT1-UTC (s)

X_position X Position in Eartkixed reference (m)

Y_position Y Position in EartHixed reference (m)

Z_position Z Position in EartHixed reference (m)

X_velocity X velocity in Earthfixed referene (m s

Y_velocityn Y velocity in Earthfixed reference (mY

Z_velocity Z velocity in Earthfixed reference (m%Y

Vector_source String | Source of orbit vectors

Envisat_source String | Source ENVISAT LeveP product SPH Descriptor
(RA2_MWR_SGDR)

Envisat_source_ref String | Reference documents for ENVISAT L2 product Source

RA2_first record_time String | UTC Time of first record in this product

RA2_last_record_time String | UTC Time of first record in this product

RA2_first_lat String | Geodetic Latitudef the first record in this product (degrees
N)

RA2_first_lon String | Geodetic Longitude of the first record in this product (degr
E)

RA2_last lat String | Geodetic Latitude of the last record in this product (degree
RA2_last_lon String | Geodetic Lagitude of the last record in this product (degre
E)

SBT to UTC Conversion Information
UTC_SBT time | String | UTC corresponding to SBT (currently defined to be given &

13
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the time of the ascending node state vector

Sat_binary_time String | Satellite binaryitne (SBT) 32 bit integer time of satellite
clock

Clock_step String | Clock step size (pico s)

Leap second information

Leap_utc String | UTC time of the occurrence of the leap second

Leap_sign String | Leap second sign: +001 is positive01 if negative

Legp_err String | Leap second error, 1 if leap second occurs within processi

segment, 0 otherwise

Instrument Status Information

RA2_flag_manoeuver String | Orbit manoeuvre indicator

RA2_MANOEUVER_START UTC String | UTC of start of manoeuvre

RA2_ MANOEUVER ST® UTC String | UTC of end of manoeuvre

RA2_RV_RFSS DEF String | Hardware configuration for RF subsystem (A or B)

RA2_RV_HPA_ DEF String | Hardware configuration for HPA subsystem (A or B)

RA-2 Processing Information

RA2_TIME_SHIFT_MIDFRAME String | Offset toapply to time tag to derive datation of the first
waveform in a source packe10-6s>

RA2_TIME_INTERVAL String | Time interval between two waveforred 0-6s>

RA2_IF MASK SEL String IF Mask selection flag

RA2_IF_ MASK_PROC String | IF shape compensation gessing mode

RA2_USO_SEL String | USO selection flag

RA2_USO_PROC String | USO compensation processing mode

AVERAGE_GLOBAL_PRESSURE String | Average of the global pressure over the ocean computed f

the meteo field, the closest time to the first measargnT his
field must be set to all zeros10Pa>

SOLAR_ACTIVITY_INDEX String | Interpolated value for the solar activity index used for the f
measurement

Reference Model Information

METEO_MODEL_VERSION String | Version of the meteorological model

DORIS_IONOSPHERIC_MODEL_VERSION String | Version of the ionospheric model

Coastal_mask_version String | Name of coastal mask file applied

6.2 Dimensions

dimensions:
time
samples

6.3 Variables

/I Coordinate and Auxiliary Coordinate Variables

double time(time) ;
time:long_name = "time in sec since 260DB01" ;
time:standard_naen="time" ;
time:units = "seconds since 260@0-01 00:00:00" ;
time:comment =Determinedrom mdsr_timé;

short samples(samples) ;
samples:long_name = "Elementary 18Hmpke index" ;
samples:units = "1";
samples:comment =Sét to be compliant with the CE4 conventioh;
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double mdsr_time(time) ;
mdsr_time:long_name = "MDSR time stamp" ;
mdsr_time:standard_nanF"time" ;
mdsr_time:units = "daysince2000:01-01 00:®:00' ;
mdsr_time:coordinates #dh lat' ;
mdsr_time:comment =Refers to the centre of the averaged waveform. Expressed in
Modified Julian Day (MJD), elapsed since 01/01/2000

double hz18_time(time, samples) ;
hz18 time:long_name = "18Hz time" ;
hz18 time:standard_nan¥"time" ;
hz18 time:units =Seconds since 206@-01 00:00:00" ;
hz18 time:_FillValue = 9.96920996838683¢ ;
hz18 time:coordinates +h218 lon hz18_l4t;
hz18 time:commen= "Determined from 1Hz averaged time and 8me differences from
1Hz timé';

int lat(time) ;

lat:long_name = "Geodetic Latitude" ;

lat:standard_name = "latitutle

lat:units = "degrees_north" ;

lat:scale_factor = 166 ;

lat:_FillValue =2147483647

lat:comment = 1Hz latitude vale, defined as the latitude of the source packet centre (i.e.
average of blocks 9 and 10). It is not corrected for surface slope and so represents the orbit track
positiort' ;

int lon(time) ;
lon:long_name =Longitude" ;
lon:standard_name = "longitudg"
lon:units = "degrees_east" ;
lon:scale_factor = 1:66 ;
lon:_FillValue =2147483647 ;
lon:comment = 1Hz longitude value, defined as the longitude of the source packet centre (i.e.
average of blocks 9 and 10). It is not corrected for surfape sind so represents the orbit track
positiort' ;

double hz18_lat(time, samples) ;
hz18 lat:long_name = "18Hz latitude" ;
hz18 lat:standard_name = "latitide
hz18 lat:units = "degrees_north" ;
hz18_lat:_FillValue #9.9692099683868786 ;
hz18 lat:comment = Reconstructed by adding th8Hz slope corrected latitude difference to
the1Hz latitude valug;

double hz18_lon(time, samples) ;
hz18 la:long_name = "18Hz longitude" ;
hz18 lon:standard_name = "longitude” ;
hz18 lon:units = "degreeeast" ;
hz18 lon:_FillValue #9.9692099683868786 ;
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hz18 lon:comment =Reconstructed by adding th8Hz slope corrected longitude difference
to thelHz longitude valug;

short hz18_diff_1hz_lat(time, samples) ;

hz18 diff_1hz_lat:long_name 4 8Hz slopecorrected latitude differences frabkiz
latitude" ;

hz18 diff_1hz_lat:units = "degrees_north" ;

hz18 diff _1hz_lat:scale_factor = 106 ;

hz18_diff _1hz_lat:_FillvValue = 32767s ;

hz18 diff_1hz_lat:comment Dlfference between thB8Hz slope-corrected latitudes of the
echoing point and theHz latitude value. Input L1B latitude values are used to compute these
differences in the event of non tracking records and where a slope correction is not ayailable

short hz18_diff_1hz_lon(time, samples) ;

hz18 diff_1hz_lon:long_name A 8Hzslopecorrected longitude differences frdthiz
longitude” ;

hz18 diff_1hz_lon:units = "degrees_east" ;

hz18 diff _1hz_lon:scale_factor = 106 ;

hz18 diff_1hz_lon:_FillValue = 32767s ;

hz18 diff_1hz_lorcomment = Difference betweethe18Hzslopecorrected longitudes of
the echoing poinand the 1Hz longitude valukput L1B longitude values are used to compute these
differences in the event of non tracking records and where a slope correction igilabielV;

short hz18_lat_diff(time, samples) ;
hz18 lat_diff:long_nme = "18Hz latitude differences from 1Hz" ;
hz18 lat_diff:units = "degrees_north" ;
hz18 lat_diff:scale_factor = 1@5 ;
hz18 lat_diff:_FillValue = 32767s ;
hz18 lat_diff:comrant = "No slope correction applied” ;

short hz18_lon_diff(time, samples) ;
hz18 lon_diff:long_name = "18Hz longitude differences from 1Hz" ;
hz18 lon_diff:units = "degrees_east";
hz18 lon_diff:scale_factor = 1@5 ;
hz18 lon_diff:_FillValue = 3267s ;
hz18 lon_diff:comment = "No slope correction applied” ;

int src_pack_cnt(time) ;
src_pack_cnt:long_name = "Source Packet Counter" ;
src_pack_cnt:units = "1" ;
src_pack_cnt:_FillValue = 2147483647 ;
src_pack_cnt:coordinates = "lon lat" ;
src_pack_cnt:comment {Jhique identifier within orbit for the source waveform patket

int crs ;
crs:grid_mapping_name = "latitude_longitude" ;
crs:semi_major_axis = 637813
crs:inverse_flattening = 298572236
crs:long_name = "Referencdipsoid Definition" ;
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//Confidence Flags

int inst_mode_id_flags(time) ;

inst_mode_id_flags:long_name = "Ingtment Mode ID" ;

inst_mode_id_flags:_FillValue = 127 ;

inst_mode_id_flags:flag_valuesOb, 1b, 2b3b, 4b, 5b, 6b, 7b, 8b

inst_mode_id_flags:flag_meanings = "spare acquisition Tracking IF_Cal BITE_RF
BITE_DGT Preset_Tracking Preset_Loop_Output Alignment_failed" ;

inst_mode_id_flags:coordates = lon lat’ ;

inst_mode_id_flags:comment Béfault values (bits set to 1) are output in the event of non
tracking records (records not in Tracking, Preset Tracking or Preset Loop Output), wherever the sum
of all Ku and S waveform samples are sdd,tor if Ku AGC or Ku onboard Rx delay are out of
bounds ;

int meas_conf_data_flags(time) ;
meas_conf_data_flags:long_name = "Measurement Confidence Data (MCD)" ;
meas_conf_data_flags:_FillValue = 2147483647 ;
meas_conf_data_flags:coordinateden”lat’;
meas_conf_data_flags:commentSee ENVISAT User Handbook Annex 1: Definition of
Flags in the MCD Field for NRT and OFL products Table 1221.3

//Orbit Information

int alt_cog_ellip(time) ;
alt_cog_ellip:long_name = "Altitude of Goabove reference ellipsoid” ;
alt_cog_ellip:units = "m" ;
alt_cog_ellip:scale_factor = 0.001 ;
alt_cog_ellip:_Fillvalue = 99999
alt_cog_ellip:coordinates =#dh lat';
alt_cog_ellip:grid_mapping = "crs" ;
alt_cog_ellip:comment =Obtained by interpolating the Orbit State Vectors in the DORIS
precise orbit file’s;

double hz18_alt_cog_ellip(time, samples) ;
hz18 alt_cog_ellip:long_name £8Hz atitude of CoG above reference ellipdb;
hz18 alt_cog_ellip:units =nim" ;
hz18 alt_cog_ellip:_FillValue €.9692099683868786 ;
hz18 alt_cog_ellip:coordinates k218 lon hz18_I4t;
hz18 alt_cog_ellip:grid_mapping = "crs";
hz18 alt_cog_ellip:comment ©btained by summing akkog_ellip andL8Hz differences
from alt_cog_ellips (extracted from the input L1B records) provided on SGDR

short hz18_diff_1hz_alt(time, samples) ;
hz18 diff_Tz_alt:long_name =18Hzaltitude differences froriHz altitude" ;
hz18 diff_Thz_alt:unis ="m" ;
hz18 diff _Tz_alt:scale_factor = 0.001 ;
hz18 diff_Thz_alt:_FillValue = 32767s ;
hz18 diff_Tz_alt:coordinates =Hz18 lon hz18_l4t;
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hz18 diff_Tz_alt:comment =Computed from the elementary altitudes (extracted from the
input L1B recods) and the corresponding averaged altityde

short instant_alt_rate(time) ;
instant_alt_rate:long_name = "Instantaneous altitude rate" ;
instant_alt_rate:units = "m/s" ;
instant_alt_rate:scale_factor = 0.001 ;
instant_alt_rate:_FillValue = 32767
instant_alt_rate:coordinates toni lat' ;
instant_alt_rate:comment ©Obtained by interpolating the Orbit State Vectors in the DORIS
precise orbit file’s;

//Range Information

int hz18_ku_trk_cog(time, samples) ;

hz18 ku_trk cog:long_name £8Hz Ku tracker range referenced to the COG (no Doppler
correction)” ;

hz18 ku_trk cog:standard_name = "altimeter_range" ;

hz18 ku_trk cog:units ="m";

hz18 ku trk cog:scale factor = 0.001 ;

hz18 ku_trk cog:_FillValue = 9999

hz18 ku_trk cog:cadinates =hz18 lon hz18 |4t

hz18 ku_trk cog:ancillary_variables = "map_18hz_ku_trk" ;

hz18 ku_trk cog:source sibdelfree tracker (Ku band)

hz18 ku_trk _cog:comment The Ku-band onboard rough estimates of the altimeter range
produced by thenodelfree tracker, derived from the L1B Ku window delay values, corrected for the
distance between the satellite's CoG and the2R#éstenna's phase centre, and adjusted for the Doppler
effects. Default values are output if the corresponding elementagumement is not Tracking, Preset
Tracking or Preset Loop Output, if the input Ku and S waveform samples are all set to 0O, or if the
AGC_Ku or Ku Rx delay value is out of boufids

int hz18_s_trk_cog(time, samples) ;

hz18 s trk_cog:long_name #8HzS tracker range referenced to the COG (no Doppler
correction)" ;

hz18 s_trk cog:standard_name = "altimeter_range" ;

hz18 s trk_cog:units ="m";

hz18 s trk cog:scale factor = 0.001 ;

hz18 s_trk_cog:_FillValue = 9999

hz18 s _trk_cog:coordinates kZ18 lon hz18_I&t;

hz18 s trk _cog:source mbdelfree tracker (S band)

hz18 s_trk_cog:comment FHe Sband onboard rough estimates of the altimeter range
produced by the modéiee tracker, derived from the L1B S window delay values, correoteitie
distance between the satellite's CoG and the2R#éstenna's phase centre, and adjusted for the Doppler
effects. Default values are output if the corresponding elementary measurement is not Tracking, Prese
Tracking or Preset Loop Output, if the ingdu and S waveform samples are all set to O, or if the
AGC_Ku or Ku Rx delay value is out of boufids

int map_18hz_ku_trk(time) ;
map_18hz_ku_trk:long_name = "Map of valid points8Hz Ku-band tracker range" ;

18



P Specificatio
C OA ST LT Product Specifation Version : 1.0 rey2
Date :11 December2009

COASTALT Ref: COASTALT Produg

map_18hz_ku_trk:_FillValue = 2147483647 ;
map_18hz_ku_trk:flag_valuesGb, 1b;
map_18hz_ku_trk:flag_meanings = "valid invalid" ;
map_18hz_ku_trk:coordinates koh lat" ;

int ku_band_ocean_range(time) ;

ku_band_ocean_range:long_name =-lkand ocean range" ;
ku_band_ocean_range:standard_name = "altimeter_range" ;
ku_band_ocean_range:units ="m" ;

ku_band_ocean_range:scale factor = 0.001 ;

ku_band_ocean_range:_FillValue = 9999

ku _band_ocean_range:coordinate$on lat" ;

ku_band_ocean_range:ancillary_variables = "hz18_ku_band_ocean sd_18hz_ku_ocean

num_18hz_ku_ocean";

ku_band_oceamange:source =Ocean reracker (Ku band);
ku_band_ocean_range:commentl#? estimate fom thel8Hz Ku-band ocean rangés

int s_band_ocean_range(time) ;

s_band_ocean_range:long_name sh&Ad ocean range" ;
s_band_ocean_range:standard_name = "altimeter_range" ;
s_band_ocean_range:units ="m" ;

s_band_ocean_range:scale_factor =D.00

s_band_ocean_range:_Fillvalue = 9999

s_band_ocean_range:coordinateson Tat' ;

s_band_ocean_range:ancillary_variables = "hz18 s band_ocean sd_18hz_s ocean

num_18hz_s ocean";

s_band_ocean_range:sourceOcean reracker (S band);
s_kand_ocean_range:commenttHz estimate from th&8Hz S-band ocean rangés

int hz18_ku_band_ocean(time, samples) ;

hz18 ku band_ocean:long _namel8HMzKu-band ocean ranges"” ;

hz18 ku band_ocean:standard _name = "altimeter_range" ;

hz18 ku band_oem:units ="m";

hz18 ku band ocean:scale factor = 0.001 ;

hz18 ku_band_ocean:_FillValue = 9999

hz18 ku band_ocean:coordinateshz18 lon hz18 Idt;

hz18 ku_band_ocean:ancillary_variables = "map_18hz_ku_ocean hz18 ku_instr_corr" ;
hz18 ku_bad_ocean:source Otean reracker (Ku band);

hz18 ku band_ocean:commentdm an ocean retracking algorithm applied to the 18Hz

Ku-band waveform:;

int hz18_s_band_ocean(time, samples) ;

hz18 s band_ocean:long _namel8Mz S-band ocean ranges” ;

hz18 s band_ocean:standard_name = "altimeter_range" ;

hz18 s band_ocean:units = "m";

hz18 s band ocean:scale factor = 0.001 ;

hz18 s band_ocean:_FillValue = 9999

hz18 s band_ocean:coordinate$z18 lon hz18 I4t;

hz18 s band_ocean:arary variables = "map_18hz_s ocean hz18_s instr_corr";
hz18 s band_ocean:sourceGcean reracker (S band),
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hz18 s band_ocean:.comment=rdm an ocean retracking algorithm apglto the 18Hz S
band waveform;

short sd_18hz_ku_ocean(time) ;
sd 18hz_ku_ocean:long_name = "Standard deviatidi8biz Ku-band ocean range" ;
sd_18hz_ku_ocean:units = "m" ;
sd_18hz_ku_ocean:scale_factor = 0.001 ;
sd_18hz_ku_ocean:_FillValue-%s;
sd_18hz_ku_ocean:coordinates = "lon lat" ;
sd_18hz_ku_oceamaillary variables = "hz18 ku_band_ocean num_18hz_ku_ ocean";
sd_18hz_ku_ocean:comment = "The default value is output whenever the Nuh8erzof
valid points for Kuband ocean range values is less than a minimum threshold (currently set to 6)" ;

short sd_18hz_s_ocean(time) ;
sd_18hz_s_ocean:long_name = "Standard deviati@8l8f S-band ocean range" ;
sd_18hz_s_ocean:units ="m" ;
sd_18hz_s ocean:scale factor = 0.001 ;
sd_18hz_s ocean:_FillValue-%s;
sd_18hz_s_ocean:coordinates = "lon jat"
sd_18hz_s ocean:ancillary variables ="hz18 s band_ocean num_18hz_s ocean";
sd_18hz_s _ocean:comment = "The default value is output whenever the Nurh®ede of
valid points for Sband ocean range values is less than a minimum threshold (curremlyg¥et

short num_18hz_ku_ocean(time) ;
num_18hz_ku_ocean:long_name = "Numbet&ifiz valid points for Kuband ocean range" ;
num_18hz_ku_ocean:_FillValue = 32767s ;
num_18hz_ku_ocean:coordinateden lat’ ;
num_18hz_ku_ocean:ancillary_variabl= "map_18hz_ku_ocean" ;
num_18hz_ku_ocean:commentNumber of elementary measurements effectively used for
calculating the averaged Khand ocean range value and standard deviation

short num_18hz_s_ocean(time) ;
num_18hz_s_ocean:long_name = fhher of18Hzvalid points for Sband ocean range” ;
num_18hzs ocean:_FillValue = 32767s ;
num_18hz_s ocean:coordinateden”lat’ ;
num_18hz_s ocean:ancillary_variables = "map_18hz_s ocean";
num_18hz_s_ocean:commentNumber of elementary measunents effectively used for
calculating the averagedi#nd ocean range value and standard deviation

int map_18hz_ku_ocean_flags(time) ;
map _18hz_ku_ocean_flags:long_name = "Ma@d8Hz valid points forkKu-band ocean
range" ;
map_18hz_ku_ocean_flags:_FillValue = 2147483647 ;
map_18hz_ku_ocean_flags:flag_value@bs 1b;
map_18hz_ku_ocean_flags:flag_meanings = "valid invalid" ;
map_18hz_ku_ocean_flags:coordinateson 1at' ;

int map_18hz_s_ocean_flags(time) ;
map_18hz_s_ocean_flags:long_name = "Map8kz valid points for Sband ocean range" ;
map_18hzs ocean_flags:_FillValue = 21483647 ;
map_18hz_s ocean_flags:flag_valuedbs1b;
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map_18hz_s_ocean_flags:flag_meanings = "valid invalid" ;
map_18hz_s ocean_flags:coordinateton fat' ;

//Range Correction Informat ion

short hz18_ku_instr_corr(time, samples) ;

hz18 ku_instr_corr:long_name £#8Hz Ku-band range instrumental correction” ;

hz18 ku_instr_corr:units = "m" ;

hz18 ku_instr_corr:scale_factor = 0.001 ;

hz18 ku_instr_corr:_FillValue = 32767s ;

hz18 ku_instr_corr:coordinates #1218 lon hz18_|&t;

hz18 ku_instr_corr:ancillary_variables = "hz18 ku_dopp_corr";

hz18 ku_instr_corr:comment 7718 ku_instr_corr = hz18_ku_dopp_corr + TD_Flight_Cal
+TD_Ground_Cal, where hz18 ku_dopp_corr is the Dopperection, TD_flight_Cal is the time
delay flight calibration and TD_Ground_Cal is the time delay ground calibfation

short hz18_s_instr_corr(time, samples) ;

hz18 s instrcorr:long_name =18Hz S-band range instrumental correction” ;

hz18 s instrcorr:units = "m" ;

hz18 s_instr_corr:scale_factor = 0.001 ;

hz18 s_instr_corr:_FillValue = 32767s ;

hz18 s_instr_corr:coordinates kz18 lon hz18_I&t;

hz18 s_instr_corr:ancillary_variables = "hz18_s_dopp_corr" ;

hz18 s_instr_corr:comment £218_s_instr_corr = hz18 s _dopp_corr + TD_Flight_Cal
+TD_Ground_Cal, where hz18 s _dopp_corr is the Doppler correction, TD_flight _Cal is the time
delay flight calibration and TD_Ground_Cal is the time delay ground calibfation

short hz18_ku_dopp_corr(time, samples) ;
hz18 ku_ dopp_corr:long_name £8Hz Ku-band Doppler correction” ;
hz18 ku_dopp_corr:units ="m" ;
hz18 ku_ dopp_corr:scale_factor = 0.001 ;
hz18 ku_dopp_corr:_FillValue = 32767s ;
hz18 ku_dopp_corr.coordinateshz18 lon hz18 |&t;

hz18 ku_dopp_corr:comment €6mputed from th&8Hz orbital altitude rates with respect
to the reference ellipsdid

short hz18_s_dopp_corr(time, samples) ;
hz18 s dopp_corr:long_name = "18Hb&nd Doppler correction™ ;
hz18 s_dopp arr:units ="' ;
hz18 s dopp_corr:scale_factor = 0.001 ;
hz18 s _dopp_corr:_FillValue = 32767s ;
hz18 s dopp_corr.coordinateshz18 lon hz18 |&t;

hz18 s_dopp_corr:comment Edmputed from th&8Hz orbital altitude rates with respect to
the reference ellipsdi ;

short hz18_ku_dopp_slp_corr(time, samples) ;
hz18 ku_ dopp_slp_corr:long_nameX8HzKu-band Delta Doppler Slope correction” ;
hz18 ku_dopp_slp_corr:units ="m" ;
hz18 ku dopp_slp_corr:scale_factor = 0.001 ;
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hz18 ku_dopp_slp_corr:_FillValue32767s ;

hz18 ku_dopp_slp_corr:coordinateshz18 lon hz18_I4t;

hz18 ku_dopp_slp_corr:comment &&lculated for a sloping surface by subtracting the flat
surface Doppler correction from the general slope corrected Doppler. The default valuati# thugp
elementary measurement is not Tracking/Preset Loop Output, if there is a data gap between adjacent
orbit values, if the next record is invalid, or if this is the last record of'g; file

short hz18_s_dopp_slp_corr(time, samples) ;

hz18 s doppslp_corr:long_name =18Hz S-band Delta Doppler Slope correction” ;

hz18 s dopp_slp_corr:units ="m" ;

hz18 s dopp_slp_corr:scale_factor = 0.001 ;

hz18 s dopp_slp_corr._FillValue = 32767s ;

hz18 s _dopp_slp_corr:coordinateshz18 lon hz18 |4t;

hz18 s _dopp_slp_corr:comment&dlculated for a sloping surface by subtracting the flat
surface Doppler correction from the general slope corrected Doppler. The default value is output if the
elementary measurement is not Tracking/Preset Loop Outpherd is a data gap between adjacent
orbit values, if the next record is invalid, or if this is the last record of'g; file

short mod_dry_tropo_corr(time) ;
mod_dry_tr@o_corr:long_name = "Model dry tropospheric correction” ;
mod_dry_tropo_corr:stamgdd _name = "altimeter_range_correction_due_to_dry_troposphere”

mod_dry_tropo_corr:units = "m" ;

mod_dry tropo_corr:scale_factor = 0.001 ;

mod_dry tropo_corr:_FillValue = 32767s ;

mod_dry _tropo_corr:.coordinates kot lat’ ;

mod_dry tropo_corraurce = ECMWF model ;

mod_dry _tropo_corr.comment £fom the computational grid (Gaussian grglasi regular
in latitude, irregular in longitude) of the ECMWF model run. The dry tropospheric correction is
computed by the French met office from theNBEF temperature profiles. The SWT 2004
recommendation was to use the new FES2004 tide model, which already includes the S1 and S2
waves. The dry tropospheric correction is derived from the surface pressure filtered and corrected fron
the S1 and S2 wavesdfrom a climatological valde

short inv_barom_corr(time) ;

inv_barom_corr:long_name = "Inverted barometer correction” ;

inv_barom_corr:standard_name =
"sea_surface_height_correction_due_to_air_pressure_at_low_frequency" ;

inv_barom_corr:units =" ;

inv_barom_corr:scale_factor = 0.001 ;

inv_barom_corr:_FillvValue = 32767s ;

inv_barom_corr:coordinates #oh lat' ;

inv_barom_corr.comment =Computed as inv_barom_corr® [Psurf- Pbar]/1000, where b
= 9.948 mm/hPa, Psurf is the surface@spheric pressure at the location and time of the altimeter
measurement, and Pbar is the mean atmospheric pressure over the global ocean. Psurf is corrected fi
from a climatological value and then corrected for S1 and S2 (diurnal andlisenal) atmapheric
tides (see ENVISAT Product Handbook for more detajls)

short mod_wet_tropo_corr(time) ;
mod_wet_tropo_corr:long_name = "Model wet trogusjc correction” ;

22



COASTALT Ref: COASTALT Produg

P Specificatio
C OA ST LT Product Specifation Version : 1.0 rey2
Date :11 December2009

mod_wet_tropo_corr:standard_name =
"altimeter_range_correction_due_to_wet_troposghgr

mod_wet_tropo_corr:units = "m" ;

mod_wet_tropo_corr:scale_factor = 0.001 ;

mod_wet_tropo_corr:_FillValue = 32767s ;

mod_wet_tropo_corr:coordinates tori lat' ;

mod_wet_tropo_corr:source = "ECMWF model" ;

mod_wet_tropo_corr:comment £fomthe computational grid (Gaussian griquasi regular
in latitude, irregular in longitude) of the ECMWF model run. The wet tropospheric correction is
computed by the French met office from the ECMWF humidity and temperature grpfiles

short mwr_wet_tropo_corr(time) ;

mwr_wet_tropo_corr:long_name = "MWR derived wet tropospheric correction” ;

mwr_wet_tropo_corr:standard_name =
"altimeter_range_correction_due_to_wet_troposphere" ;

mwr_wet_tropo_corr:units ="m" ;

mwr_wet_tropo_corr:scale_factor 001 ;

mwr_wet_tropo_corr:_FillValue = 32767s ;

mwr_wet_tropo_corr:coordinates foh lat' ;

mwr_wet_tropo_corr:source Microwave Radiometér,

mwr_wet_tropo_corr:comment ©btained with a neural algorithm from the 23.8 GHz and
36.5 GHz brightnestemperatures (in K) interpolated to RAime tag, and the ocean backscatter
coefficient for Kuband (dB), not corrected for atmospheric attenuation

short ra2_ion_corr_ku(time) ;

ra2_ion_corr_ku:long_name = "RAZ2 ionospheric correction ofb&ind" ;

ra2_ion_corr_ku:standard_name = "altimeter_range_correction_due_to_ionosphere" ;

ra2_ion_corr_ku:units = "m" ;

ra2_ion_corr_ku:scale factor = 0.001 ;

ra2_ion_corr_ku:_FillValue = 32767s ;

ra2_ion_corr_ku:coordinates oh lat' ;

ra2_ion_corrku:source = Altimeter rangé ;

ra2_ion_corr_ku:comment The Kuband and $and sea state bias corrections are first
added to the Kdband and $hand altimeter ranges to give R_Ku and R_S, ra2_ion_corr_ku = dfKu *
(R_Ku- R_S)/1000, given dfKu = f_S"f Ku"2 - f_S”2], where f_Ku, f_S are the transmitted
frequencies (in H2);

short ra2_ion_corr_s(time) ;
ra2_ion corr_s:long_name = "RAZ2 ionospheric correction dvafd" ;
ra2_ion_corr_s:standard_name = "altimeter_range_correction_due_to_ionbsphere
ra2_ion_corr_s:units = "m" ;
ra2_ion_corr_s:scale_factor = 0.001 ;
ra2_ion_corr_s:_FillValue = 32767s ;
ra2_ion_corr_s:coordinates foh lat' ;
ra2_ion_corr_s:source Altimeter rangé;
ra2_ion_corr_s:comment 3 he Kuband and $and sa state bias corrections are first added
to the Kuband and $and altimeter ranges to give R_Ku and R_S, ra2_ion_corr_s = dfS * (R_Ku
R_S), given dfS =f_Ku"2 / [f_Ku"2f_S”2] where f_Ku, f_S are the transmitted frequencies (i Hz)
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short ion_corr_doris_ku(time) ;
lon_corr_doris_ku:long_name = "lonospheric correction from DORIS chaad" ;
lon_corr_doris_ku:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lon_corr_doris_ku:units ="m" ;
lon_corr_doris_ku:scale_factor = 0100
ion_corr_doris_ku:_FillValue = 32767s ;
lon_corr_doris_ku:coordinates oh lat' ;
lon_corr_doris_ku:source DORIS TEC maps;
lon_corr_doris_ku:comment Jbtained from the DORIS daily maps of Total Electron
Content

short ion_corr_doris_s(time) ;
lon_corr_doris_s:long_name = "lonospheric correction from DORIS loan8" ;
lon_corr_doris_s:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lon_corr_doris_s:units ="m" ;
lon_corr_doris_s:scale_factor = 0.001 ;
lon_ocorr_doris_s:_FillValue = 32767s ;
lon_corr_doris_s:coordinates foh lat';
lon_corr_doris_s:source HORIS TEC maps;
lon_corr_doris_s:comment ©Obtained from the DORIS daily maps of Total Electron
Content

short ion_corr_mod_ku(time) ;
lon_corr_mod_ku:long_name = "lonospheric correction from model chatd" ;
lon_corr_mod_ku:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lon_corr_mod_Kku:units ="m" ;
lon_corr_mod_ku:scale_factor = 0.001 ;
ilon_corr_mod_ku:_FillVale = 32767s ;
lon_corr_mod_ku:coordinates #oh lat’;
jon_corr_mod_ku:source €5IM model' ;
ion_corr_mod_ku:comment ©Obtained from the GIM model for products processed with
CMA v7.1 or higher (see ENVISAT Product Handbook for more details)

short ion_corr_mod_s(time) ;
lon_corr_mod_s:long_name = "lonosphericreotion from model on-$and" ;
lon_corr_mod_s:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lon_corr_mod_s:units ="m" ;
lon_corr_mod_s:scale_factor = 0.001
lon_corr_mod_s:_FillValue = 32767s ;
lon_corr_mod_s:coordinates toh lat' ;
lon_corr_mod_s:source £1M model';
ion_corr_mod_s:comment ©btained from the GIM model for products processed with
CMA v7.1 or higher (see ENVISAT Product Handbdok more details);

short sea_bias_ku(time) ;
sea_bias_kilong_name = "Sea state bias correction orbnd" ;
sea_bias_ku:units ="m" ;
sea_bias_ku:scale factor = 0.001 ;
sea_bias_ku:_Fillvalue = 32767s ;
sea_bias_ku:coordinates tori lat' ;
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sea_bias_ku:comment €bmputed by bilinear interpolation from a table given as function of
Ku-band's significant wave height and the-RAvind speed, derived from one year of EnviSat data
(cycles 25 to 35), using crossover SSH differences and apphgngpn parametric estimation
technique”,

short sea_bias_s(time) ;

sea_bias_s:long_name = "Sea state bias correctiorband® ;

sea_bias_s:units ="m" ;

sea_bias_s:scale factor = 0.001 ;

sea_bias_s: FillValue = 32767s ;

sea_bias_s:coordinates'lon lat' ;

sea_bias_s:comment €6mputed by bilinear interpolation from a table given as function of
Ku-band's significant wave height and the-RAvind speed, derived from one year of EnviSat data
(cycles 25 to 35), using crossover SSH differermrebapplying the non parametric estimation
techniqué ;

short dib_hf(time) ;

dib_hf:long_name = "MOG2D HF contribution" ;

dib_hf:standard_name =
"sea_surface_height_correction_due_to_air_pressure_and_wind_at_high_frequency" ;

dib_hf:units ="m";

dib_hf:scale_factor = 0.001 ;

dib_hf._FillValue = 32767s ;

dib_hf:coordinates =l6n lat' ;

dib_hf:comment =Difference between the MOG2D estimate and the inverse barometer,
where MOG2D is the sum of the high frequency variability of the sea suréaglet and the low
frequency component of the inverse paranieter

//Significant Wave Height Information

short ku_sig_wv_ht(time) ;
ku_sig_wv_ht:long_name = "Kband Significant wave height" ;
ku_sig_wv_ht:standard_name = "sea_surface_wave_signifloaight" ;
ku_sig_wv_ht:units ="m";
ku_sig_wv_ht:scale_factor = 0.001 ;
ku_sig wv_ht:_FillValue = 32767s ;
ku_sig_wv_ht:coordinates #ch lat’ ;
ku_sig_wv_ht:ancillary_variables = "square_ku_sig_wv_ht sd_18hz_ku_swh
num_18hz_ku_ocean_swh" ;
ku_sig_wv_ht:comment =The 1Hz estimate from th&8Hz output ocean retracking
estimates;

short s_sig_wv_ht(time) ;
s_sig_wv_ht:long_name = “gand Significant wave height" ;
s_sig_wv_ht:standard_name = "sea_surface_wave_significant_height" ;
S_8g_wv_htiunits ="m" ;
s_sig_wv_ht:scale_factor = 0.001 ;
s_sig_wv_ht:_FillvValue = 32767s ;
S_sig_wv_ht:coordinates #oh lat' ;
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s_sig_wv_ht:ancillary _variables = "square_s_sig_wv_ht sd_18hz_s swh
num_18hz_s ocean_swh";
s_sig_wv_ht:comment =The 1Hz estimate from th&8Hz output ocean retracking estimates

int square_ku_sig_wv_ht(time) ;
square_ku_sig_wv_ht:long_name = "Square ofdland significant wave height" ;
square_ku_sig_wv_ht:units = "m~2" ;
square_ku_sig_wv_ht:scale_factor @1 ;
square_ku_sig_wv_ht:_FillValue = 214748364
square_ku_sig_wv_ht:coordinates = "lon lat" ;
square_ku_sig_wv_ht:comment = "May be negative when the Sigmac parameter (estimated
by the ocean retracking) is smaller than the response width tzrges point, due to speckle” ;

int square_s_sig_wv_ht(time) ;
square_s_sig_wv_ht:long_name = "Square-b&8d significant wave height" ;
square_s_sig_wv_ht:units = "m"2";
square_s_sig_wv_ht:scale_factor = 0.001 ;
square_s_sig_wv_ht:_FillValue21474836% ;
square_s_sig_wv_ht.coordinates = "lon lat" ;
square_s_sig_wv_ht.comment = "May be negative when the Sigmac parameter (estimated by
the ocean retracking) is smaller than the response width of the target point, due to speckle" ;

short sd_18hz_ku_swh(time) ;

sd_18hz_ku_swh:long_name = "Standard deviatidlBbfz Ku-band significant wave
height" ;

sd_18hz_ku_swh:units = "m" ;

sd_18hz_ku_swh:scale factor = 0.001 ;

sd_18hz_ku_swh:_FillValue = 32767s ;

sd_18hz_ku_swh:coordinates = "l@t" ;

sd_18hz_ku_swh:ancillary_variables = "num_18hz_ku_ocean_swh" ;

sd_18hz_ku_swh:comment = "The default value is output whenever the number of valid
elementary Ku ocean SWH values used for the averaging is less than a minimum threshold (currently
setto 6)";

short sd_18hz_s_swh(time) ;

sd_18hz_s swh:long_name = "Standard deviatidi8biz S-band significant wave height" ;

sd_18hz_s_swh:units ="m" ;

sd_18hz_s swh:scale_factor = 0.001 ;

sd_18hz_s_swh:_Fillvalue = 32767s ;

sd_18hz_s swhoordinates = "lon lat" ;

sd_18hz_s_swh:ancillary_variables = "num_18hz_s_ocean_swh";

sd_18hz_s swh:comment = "The default value is output whenever the number of valid
elementary S ocean SWH values used for the averaging is less than a minimumdiicesresitly set
to 6)";

short num_18hz_ku_ocean_swh(time) ;
num_18hz_ku_ocean_swh:long_name = "Number of 18Hz valid points fbaKd ocean
SWH" ;
num_18hz_ku_ocean_swh:_FillValue = 32767s ;
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num_18hz_ku_ocean_swh:coordinateson'lat’ ;
num_Bhz ku ocean_swh:comment #ie number of elementary measurements effectively
used to calculate the averaged ocean SWH value and standard déyiation

short num_18hz_s_ocean_swh(time) ;
num_18hz_s_ocean_swh:long_name = "Number of 18Hz valid gom&band ocean
SWH" ;
num_18hzs ocean_swh:_FillValue = 32767s ;
num_18hz_s ocean_swh:coordinateson lat’ ;
num_18hz_s_ocean_swh:commeniThé number of elementary measurements effectively
used to calculate the averaged ocean SWH value and staled@ton ;

int slp_mod_flags(time) ;
slp_mod_flags:long_name = "Slope model present flags" ;
slp_mod_flags:_FillValue = 2147483647 ;
slp_mod_flags:flag_valuesGb, 1b;
slp_mod_flags:flag_meanings = "valid invalid" ;
slp_mod_flags:coordinate= "lon lat' ;
slp_mod_flags:comment #ivalid i.e. input data block not in Tracking, Preset Loop Output,
or if the position of the input record is not within the models, currently only existing for Greenland and
Antarcticd ;

int elev_echo_pt(time) ;

elev_echo_pt:long_name £HMz Elevation of echimg point" ;

elev_echo_pt:units ="m";

elev_echo_pt:scale factor =0.01 ;

elev_echo_pt:_FillvValue = 214748364

elev_echo_pt:.coordinates foh lat’;

elev_echo_pt.:comment #Mean slopecorrecte elevation of the echoing points in the
geodetic coordinate frame. Theiz value is obtained by averaging only valid elevation measurements
(i.e. tracking records for which the leleading edge was inside bounds). Where a slope correction is
invalid, the elevation value used relates to the elevation at the orbit nadir position corrected for tracker
range offset;

short hz18_diff_mean_ech_pt(time, samples) ;

hz18 diff_mean_ech_pt:long_nameX8Hz Elevation differences of echoing point from
mean" ;

hz18 diff_mean_ech_pt:units ="m" ;

hz18 diff mean_ech_ pt:scale factor = 0.01 ;

hz18 diff_mean_ech_pt:_FillValue = 32767s ;

hz18 diff_mean_ech_pt:coordinateshz18 lon hz18_l4t;

hz18 diff_mean_ech_pt:comment &dmputed by subtracting the mealavation from the
elementary elevation values. Default values (set to 0) are output for non tracking records or for records
where the Icel leading edge is out of bourids

//Backscatter Information

short ku_ocean_bscat_coeff(time) ;
ku_ocean_bscat_etf:long_name = "Ktband corrected oea backscatter coefficient” ;
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ku_ocean_bscat_coeff:units = "dB" ;

ku_ocean_bscat_coeff:scale_factor = 0.01 ;

ku_ocean_bscat_coeff._FillvValue = 32767s ;

ku_ocean_bscat_coeff.coordinateden'lat’ ;

ku_oceanbscat_coeff:ancillary_variables = "sd_18hz_ku_ocean_bscat
num_18hz_ku _ocean_bscat ku_atm_atten_corr ku_rai_corr" ;

ku_ocean_bscat_coeff.:commentEhé 1Hz estimate from th@8Hz output ocean retracking
estimate’s;

short s_ocean_bscat_coeff(time) ;
s_ocean_bscat_coeff:long_ma& = "Sband corrected ocean backscatter coefficient" ;
Ss_ocean_bscat_coeff:units = "dB" ;
s_ocean_bscat_coeff:scale factor = 0.01 ;
s_ocean_bscat_coeff._FillValue = 32767s ;
s_ocean_bscat_coeff.coordinateden'lat’ ;
s_ocean_bscat_coeff:ancillary_variables = "sd_18hz_s ocean_bscat
num_18hz_s ocean_bscat s_atm_atten_corr" ;
Ss_ocean_bscat_coeff:commentEnhé 1Hz estimate from th&8Hz output ocean retracking
estimate’s;

short sd_18hz_ku_ocean_bscat(time) ;
sd_18hzku_ocean_bscat:long_name = "Standard deviatid8di Ku-band ocean
backscatter coefficient" ;
sd_18hz_ku_ocean_bscat:units = "dB" ;
sd_18hz_ku_ocean_bscat:scale factor =0.01 ;
sd_18hz_ku_ocean_bscat:_ FillValue = 32767s ;
sd_18hz_ku_ocean_bsaatordinates = "lon lat" ;
sd_18hz_ku_ocean_bscat:ancillary variables = "num_18hz_ku_ocean_bscat" ;
sd_18hz_ku_ocean_bscat:commefiThe 1Hz estimate from th&8Hz output ocean
retracking estimates” ;

short sd_18hz_s_ocean_bscat(time) ;

sd_18hz_s aan_bscat:long_name = "Standard deviatioh8bfz S-band ocean backscatter
coefficient” ;

sd_18hz_s ocean_bscat:units = "dB" ;

sd_18hz_s ocean_bscat:scale factor =0.01 ;

sd_18hz_s ocean_bscat: FillValue = 32767s ;

sd_18hz_s ocean_bscat.coordinatébon lat" ;

sd_18hz_s _ocean_bscat:ancillary _variables = "num_18hz_ku_ocean_bscat" ;

sd_18hz_s _ocean_bscat.commefiTke 1Hz estimate from th&8Hz output ocean
retracking estimates” ;

short num_18hz_ku_ocean_bscat(time) ;
num_18hz_ku_ocean_bsdahg _name = "Number df8Hz valid points for Kuband ocean
backscatter coefficient" ;
num_18hz_ku_ocean_bscat:_FillValue = 32767s ;
num_18hz_ku_ocean_bscat:coordinate®s lat' ;
num_18hz_ku_ocean_bscat:commenThe number of elementary measuents effectively
used for calculating the averaged ocean Ku Sigma0 value and standard deyiation
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short num_18hz_s_ocean_bscat(time) ;
num_18hz_s_ocean_bscat:long_name = "Numb#&8Hk#& valid points for Sband ocean
backscatter coefficient" ;
num_1&z_s ocean_bscat:_FillValue = 32767s ;
num_18hz_s_ocean_bscat:coordinate®mr lat' ;
num_18hz_s_ocean_bscat:commenThe' number of elementary measurements effectively
used for calculating the averaged ocean S Sigma0 value and standard deviation

short hz18_k_cal_ku(time, samples) ;
hz18 k_cal_ku:long_name #8HzKu-band K_cal_KU;
hz18 k_cal_ku:units = "dB";
hz18 k cal ku:scale factor = 0.01;
hz18 k_cal_ku:_FillValue = 32767s ;
hz18 k_cal_ku:coordinates 218 lon hz18_I4t;
hz18 k cal ku:ancillary variables = "map_18hz_k cal ku flags";
hz18 k_cal_ku:comment Ku-band scaling factor for Sigma0 evaluation

short hz18_k_cal_s(time, samples) ;
hz18 k cal s:long_name #8HzSband K_cal_S;
hz18 k_cal_s:units = "dB" ;
hz18 k cal _s:scale factor = 0.01;
hz18 k cal_s:_FillValue = 32767s ;
hz18 k_cal_s:coordinates k7218 lon hz18_ldt;
hz18 k_cal_s:comment S*band scaling factor for SigmaO evaluation

int map_18hz_k_cal_ku_flags(time) ;
map_18hz_k_cal_ku dbs:long_name = "Map of valid points fl8Hz K-cal ku" ;
map_18hz_k_cal_ku_flags:_FillValue = 2147483647 ;
map_18hz_k cal ku_flags:flag_valuefk 1b;
map_18hz_k_cal_ku_flags:flag_meanings = "valid invalid" ;
map_18hz_k cal ku_flags:coordinatedon lat' ;

//Backscatter Correction Information

short ku_net_instr_corr_agc(time) ;

ku_net_instr_corr_agc:long_name = "Kand net instrument correction for AGC" ;

ku_net_instr_corr_agc:units = "dB" ;

ku_net_instr_corr_agc:scale_factor = 0.01 ;

ku_net_instr_corr_agc:_FillValue = 32767s ;

ku_net_instr_corr_agc:coordinatesler'lat’ ;

ku_net_instr_corr_agc:comment E6mputed as: ku_net_instr_corr_agc
=Sig0_Flight_Cal+Loss_Ground_Cal+AGC_Corr, where Sig0_Flight_Cal is the Sigma0 flight
calibration factor, Loss_Ground_Cal is the loss calibration factor and AGC_Corr is the AGC
correction factdr;

short s_net_instr_corr_agc(time) ;
S_net_instr_corr_agc:long_name =B&nd net instrument correction for AGC" ;
S_nhet_instr_corr_agc:units dB" ;
S_net_instr_corr_agc:scale_factor = 0.01 ;
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s_net_instr_corr_agc:_FillValue = 32767s ;

S_net_instr_corr_agc:coordinateslen’'lat’ ;

S_net_instr_corr_agc.commentEdmputed as: ku_net_instr_corr_agc
=Sig0_Flight_Cal+Loss_Ground_Cal+AGC_Camhere Sig0_Flight Cal is the Sigma0 flight
calibration factor, Loss_Ground_Cal is the loss calibration factor and AGC_Corr is the AGC
correction factdr;

short ku_atm_atten_corr(time) ;
ku_atm_atten_corr:long_name = "and atmospheric attenuationm@ztion” ;
ku_atm_atten_corr:units = "dB" ;
ku_atm_atten_corr:scale_factor = 0.01 ;
ku_atm_atten_corr:_FillValue = 32767s ;
ku_atm_atten_corr:coordinatesleri lat’ ;
ku_atm_atten_corr:comment ¥ie Kuband backscatter coefficient tweay MWR
atmospheric attenuation (in dB), computed with neural algorithms as a function of TB23_Int,
TB36_Int and sigma0_Ku (see ENVISAT Product Handbook for more details) This value is added to
the Sigma0 in Ktband ;

short s_atm_atten_corr(time) ;
s_atm_attencorr:long_name = "$and atmospheric attenuation correction" ;
S_atm_atten_corr:units = "dB" ;
s_atm_atten_corr:scale_factor = 0.01 ;
s_atm_atten_corr:_FillValue = 32767s ;
S_atm_atten_corr:coordinatesler lat' ;
s_atm_atten_corr.comment ¥e Sband backscatter coefficient tweay MWR
atmospheric attenuation (in dB), computed with neural algorithms as a function of TB23_Int,
TB36_Int and sigma0_Ku (see ENVISAT Product Handbook for more details) This value is added to
the Sigma0 in Ktband ;

int ku_rai_corr(time) ;
ku_rai_corr:long_name = "kband rain attenuation correction” ;
ku_rai_corr:units = "dB" ;
ku_rai_corr:scale_factor =0.01 ;
ku_rai_corr:_FillValue = 214748364
ku_rai_corr.coordinates #dn lat' ;
ku_rai_corr:commet = "Calculated using the ocean backscatter coefficient feb&nd,
sigmaO_Ku (dB) by: Rain_Att = Exp_Sigma0_Kaigma0_Ku where the expected-Kand
backscatter coefficient, Exp_Sigma0_Ku, is determined by linear interpolation from the input table, as
a function of the $and backscatter coefficiént

//Off - nadir Angle Information

short off_nad_ang_platf(time) ;
off_nad_ang_platf:long_name = "Off nadir angle of the satellite from platform data" ;
off_nad_ang_platf:units = "degrees"2" ;
off_nad_ag_platf:scale_factor = 0.0001 ;
off_nad_ang_platf:_FillValue = 32767s ;
off_nad_ang_platf:coordinates toh lat' ;
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off nad_ang_platf:comment T he squared ofhadir angle (in radians) from the platform is
derived from the interpolated pitch andl mispointing angle’s;

short off_nad_ang_wvform(time) ;
off_nad_ang_wvform:long_name = "Off nadir angle of the satellite from waveform data" ;
off_nad_ang_wvform:units = "degrees”2" ;
off nad_ang_wvform:scale factor = 0.0001 ;
off_nad_ang_wvform FillvValue = 32767s ;
off_nad_ang_wvform:coordinates toh lat';
off_nad_ang_wvform:comment T he squared offiadir angle (in radians) from the
waveform is derived from the slope of the trailing edge of the waveform. This slope is derived from
thelce-2 retracking algorithm. For more details see the ENVISAT Product Hantibook

//Geophysical Information

int m_sea_surf ht(time) ;

m_sea_surf_ht:long_name = "Mean-segface height" ;

m_sea_surf_ht:standard_name = "sea_level";

m_sea_surf_ht:urst="m";

m_sea_surf_ht:scale_factor = 0.001 ;

m_sea_surf_ht:_FillValue = 214748364

m_sea_surf_ht:coordinates bori lat’ ;

m_sea_surf_ht:grid_mapping = "crs";

m_sea_surf_ht:source €LS01 mean sea surfdce

m_sea_surf_ht:comment €LS (Collecte Localisation Satellite), CLS01 mean sea surface,
estimated on a 1/30 degree (2 minutes) grid using a local inverse method, which also provides an
estimate and an associated error field

int geoid_ht(time) ;
geoid_ht:long_name = "Geoid height"
geoid_ht:standard_name = "geoid_height_above_reference_ellipsoid
geoid_ht:units ="m" ;
geoid_ht:scale_factor = 0.001 ;
geoid_ht:_FillValue = 214748364
geoid_ht:coordinates #dh lat';
geoid_ht:grid_mapping = "crs" ;
geoid_ht:soure = "EGM96 geoid modél;
geoid_ht:comment =EGM96 geoid model (Lemoine et al., 1998)

int ocean_depland_elev(time) ;

ocean_depland_elev:long_name = "Ocean depth/land elevation" ;
ocean_depland_elev:units = "m" ;
ocean_depland_elev:scale factdd.001 ;
ocean_depland_elev:_FillValue = 214748364
ocean_depland_elev:coordinateden”lat’ ;
ocean_depland_elev:commentMACESS Global Digital Elevation Model, developed at

ESRIN by merging the ACE land elevation data and the Smith andvBkimdean bathymetry ddta

short tot_geocen_ocn_tide_ht_sol1(time) ;
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tot_geocen_ocn_tide_ht_soll:long_name = "Total geocentric ocean tide height (solution 1)" ;
tot_geocen_ocn_tide_ht_soll:standard_name =
"sea_surface height_amplitude due to geticeimcean_tide"
tot_geocen_ocn_tide_ht_soll:units = "m";
tot_geocen_ocn_tide_ht_soll:scale_factor = 0.001 ;
tot_geocen_ocn_tide_ht_soll:_ FillValue = 32767s ;
tot_geocen_ocn_tide_ht_soll:coordinateson 1at' ;
tot_geocen_ocn_tide_ht_sollusoe ='GOT00.2l ;
tot_geocen_ocn_tide_ht_soll:commentGOT00.2b ocean tide model which consists of
independent neaglobal estimates of eight components (Q1,01,P1,K1,N2,M2,S2 and K2). The total
geocentric ocean tide is the sum of the ocean tide thhéightidal loading height and the long period
tide height ;

short tot_geocen_ocn_tide_ht_sol2(time) ;
tot_geocen_ocn_tide_ht_sol2:long_name = "Total geocentric ocean tide height (solution 2)" ;
tot_geocen_ocn_tide_ht_sol2:standard_name =
"sea_surfae height_amplitude_due_to geocentric_ocean_tide" ;
tot_geocen_ocn_tide_ht_sol2:units = "m" ;
tot_geocen_ocn_tide_ht_sol2:scale_factor = 0.001 ;
tot_geocen_ocn_tide_ht_sol2:_FillValue = 32767s ;
tot_geocen_ocn_tide_ht_sol2:coordinateson 1at' ;
tot_geocen_ocn_tide_ht_sol2:sourceFES2004 ;
tot_geocen_ocn_tide_ht_sol2:commenFES2004 ocean tide model, generated at LEGOS.
The altimeter data reprocessing consists of a new atmospheric forcing response correctiorGinog2D
applied to the da before the harmonic analysis. This model includes two extra waves, S1 and M4, to
add to the nine waves of the FES2002 mbgel

short long_period_ocn_tide_ht(time) ;

long_period_ocn_tide_ht:long_name = "Long period Tide height";
long_period_ocn_tie ht:standard_name =

"sea_surface height_amplitude due to_equilibrium_ocean_tide" ;
long_period_ocn_tide_ht:units = "m" ;
long_period_ocn_tide ht:scale_factor = 0.001 ;
long_period_ocn_tide_ht:_FillValue = 32767s ;
long_period_ocn_tide_ht:coordiest= Ton lat' ;
long_period_ocn_tide ht:source €drtwright and Taylor tidal potential
long_period_ocn_tide ht:comment EHis equilibrium tide is added to the total geocentric

ocean tide;

short tidal_load_ht_sol1(time) ;
tidal_load_ht_solldng_name = "Tdal loading height (solution 1)
tidal_load_ht_sol1:units = "m" ;
tidal_load_ht soll:scale factor = 0.001 ;
tidal_load_ht_sol1:_Fillvalue = 32767s ;
tidal_load_ht_soll:coordinates foh lat';
tidal_load_ht soll:source £50T00.2" ;
tidal_load_ht_soll:comment T he height of the tidal loading induced by the ocean tide is
calculated from the GOT00.2 motel

short tidal_load_ht_sol2(time) ;
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tidal_load_ht_sol2:long_name = "Tidal loading height (solution 2)" ;

tidal_load_htsol2:units = "m" ;

tidal_load_ht sol2:scale_factor = 0.001 ;

tidal_load_ht_sol2:_FillvValue = 32767s ;

tidal_load_ht_sol2:coordinates foh lat’;

tidal_load_ht_sol2:source #ES2002;

tidal_load_ht_sol2:comment #idal loading height induceldy the ocean tide calculated from
the FES2002 mode|

short solid_earth_tide_ht(time) ;
solid_earth_tide_ht:longnhame = "Solid earth tide height
solid_earth_tide_ht:standard_name = "sea_surface_height_amplitude_due_to_earth_tide" ;
solid_earth_ide_ht:units = "m";
solid_earth_tide_ht:scale_factor = 0.001 ;
solid_earth_tide_ht:_FillValue = 32767s ;
solid_earth_tide_ht:coordinates tori lat’ ;
solid_earth_tide_ht:source €artwright and Taylor tidal potential
solid_earth_tide_ht:coment = The gravitational potential V induced by an astronomical
body can be broken down into harmonic constituents, each characterised by amplitude, phase and
frequency ;

short geocen_pole_tide_ht(time) ;

geocen_pole_tide_ht:long_naméGeocentric ple tide height;

geocen_pole_tide ht:standard_name = "sea_surface_height_amplitude_due_to pole_tide";

geocen_pole_tide ht:units ="m" ;

geocen_pole_tide_ht:scale_factor = 0.001 ;

geocen_pole_tide_ht:_Fillvalue = 32767s ;

geocen_pole_tide_ht.catinates =lon lat’ ;

geocen_pole_tide ht:source Wahr [1985] ;

geocen_pole_tide ht:comment &€&ocentric tide height due to polar motion. The restored
polar coordinates are obtained from the IERS centre (International Earth Rotation and Reference
Systems Service), updated approximately twice a week. In the algorithm for the calculation of the
polar tide different Love numbers are used over ocean and ovér, land

short mod_surf_atm_pres(time) ;
mod_surf_atm_pres:long_name = "Model surface atmegppressure” ;
mod_surf_atm_pres:standard_name = "air_pressure_at_sea_level";
mod_surf_atm_pres:units = "Pa" ;
mod_surf_atm_pres:scale_factor = 10. ;
mod_surf_atm_pres:_FillValue = 32767s ;
mod_surf_atm_pres:coordinatesleri'lat’ ;
mod_suf_atm_pres:source EECMWF model ;
mod_surf_atm_pres:comment Erbm the computational grid (Gaussian grguasi regular
in latitude, irregular in longitude) of the ECMWF model'run

short mwr_wvapour_cont(time) ;
mwr_wvapour_cont:long_name = "MWRater vapour content" ;
mwr_wvapour_cont:standard_name = "atmosphere_water_vapor_content" ;
mwr_wvapour_cont:units = "kg/m~2" ;
mwr_wvapour_cont:scale_factor = 0.1 ;
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mwr_wvapour_cont:_FillValue = 32767s ;

mwr_wvapour_cont:coordinates foh lat' ;

mwr_wvapour_cont:source #rilcrowave radiometeér,

mwr_wvapour_cont:comment May also be called total column water vapour. Computed
with a neural algorithm from the MWR 23.8 GHz and 36.5 GHz brightness temperatures (TB23 and
TB36) interpolated t&RA-2 time tag, and sigma0_Ku, not corrected for atmospheric atteriuation

short mwr_liq_vapour_cont(time) ;

mwr_liq_vapour_cont:long_name = "MWR liquid water content" ;

mwr_lig_vapour_cont:standard_name = "atmosphere_cloud_liquid_water_content" ;

mwr_lig_vapour_cont:units = "kg/m"2" ;

mwr_liq_vapour_cont:scale_factor = 0.01 ;

mwr_liq_vapour_cont:_FillvValue = 32767s ;

mwr_liq_vapour_cont:coordinates fof lat’ ;

mwr_liq_vapour_cont:source #ilcrowave radiometér,

mwr_liq_vapour_cont:comant = 'Computed from the MWR 23.8 GHz and 36.5 GHz
brightness temperatures (TB23 and TB36, in K) nterpolated t@ fAe tag and the ocean
backscatter coefficient for kbhand sigmaO_Ku, not corrected for atmospheric attenuation, using a
neural network algrithm" ;

short ra2_elec_cont(time) ;
ra2_elec_cont:long_name = "RA2 Total electron content" ;
ra2_elec_cont:units #m-2" ;
ra2_elec_cont:scale_factor =0.1;
ra2_elec_cont:_FillValue = 32767s ;
ra2_elec_cont:coordinates ot lat' ;
ra2_eec_cont:comment =Given by ra2_elec_cont (electrons/m”2) = ra2_ion_corr_ku *
f Ku~2 /(-40250) Where f_Ku is the Khand radar wavelendth

short ra2_wind_sp(time) ;

ra2_wind_sp:long_name = "RA2 wind speed" ;

ra2_wind_sp:standard_name = "wind_speed"

ra2_wind_sp:units = "m/s";

ra2_wind_sp:scale_factor = 0.001 ;

ra2_wind_sp:_FillValue = 32767s ;

ra2_wind_sp:coordinates oh lat';

ra2_wind_sp:source RA-2";

ra2_wind_sp:comment =Computed using a linear interpolation of the inputamviable,
according to the algorithm proposed by Abdalla. The algorithm is based on a fit between EnviSat Ku
band SigmaO and the collocated ECMWF model wind speed, adjusted basesitonvind
measurements

short mod_wind_sp_u(time) ;
mod_wind_sp_uUong_name = "U coponent of the model wind vectar
mod_wind_sp_u:units ="m/s";
mod_wind_sp_u:scale_factor = 0.001 ;
mod_wind_sp_u:_FillValue = 32767s ;
mod_wind_sp_u:coordinates toh lat' ;
mod_wind_sp_u:source £ECMWF Model ;
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mod_wind sp_u:comment =From the U component of the 10 metre wind vector of the
computational grid (Gaussian grdjuasi regular in latitude, irregular in longitude), of the ECMWF
model runi ;

short mod_wind_sp_v(time) ;

mod_wind_sp_v:long_name ="V c@onentof the model wind vector,

mod_wind_sp_v:units = "m/s";

mod_wind_sp_v:scale factor = 0.001 ;

mod_wind_sp_v:_FillValue = 32767s ;

mod_wind_sp_v:coordinates oh lat' ;

mod_wind_spv:source = ECMWF Model ;

mod_wind_sp_v:comment FFfom theV component of the 10 metre wind vector of the
computational grid (Gaussian grdjuasi regular in latitude, irregular in longitude), of the ECMWF
model runi ;

//MWR Information

short interpole_238_temp_mwr(time) ;
interpole_238_temp_mwr:long_name atdrpolated 23.8 GHz brightness tempeamatfrom
MWR" ;
interpole_238_temp_mwr:standard_name = "surface_brightness_temperature” ;
interpole_238_temp_mwr:units = "K" ;
interpole_238_temp_mwr:scale_factor = 0.01 ;
interpole_238_temp_mwr:_FillValue32767s ;
interpole_238_temp_mwr:coordinatesler'lat’ ;
interpole_238_temp_mwr:comment e brightness temperature is interpolated to the
altimeter time tag;

short interpole_365_temp_mwr(time) ;
interpole_365_temp_mwr:long_name = "Interpola@écd GHz brightnesemperature from
MWR";
interpole_365_temp_mwr:standard_name = "surface_brightness_temperature" ;
interpole_365_temp_mwr:units = "K" ;
interpole_365_temp_mwr:scale_factor = 0.01 ;
interpole_365_temp_mwr:_FillValue = 32767s ;
interpole_365_temp_mwr:coordinatesler' lat’ ;
interpole_365_temp_mwr:comment e brightness temperature is interpolated to the
altimeter time tag;

short interpole_sd_238_temp_mwr(time) ;
interpole_sd_238 temp_mwr:long_name = "Interpolatedistaihdeviation of MWR23.8
GHz brightness temperatire
interpole_sd_238 temp_mwr:units = "K";
interpole_sd 238 temp_mwr:scale_factor = 0.01 ;
interpole_sd_238 temp_mwr:_FillValue = 32767s ;
interpole_sd_238 temp_mwr:coordinates = "lon lat";
interpole_sd_238_temp_mwr:comment = "The standard deviation of the brightness
temperature is interpolated to the altimeter time tag" ;
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short interpole_sd_365_temp_mwr(time) ;
interpole_sd_365_temp_mwr:long_name = "Interpolated standard deviation of3@\WR
GHz brightness temperatire
interpole_sd_365_temp_mwr:units = "K";
interpole_sd_365 temp_mwr:scale_factor = 0.01 ;
interpole_sd_365_temp_mwr:_FillValue = 32767s ;
interpole_sd_365_temp_mwr:coordinates = "lon lat";
interpole_sd_365_temp_mwomment = "The standard deviation of the brightness
temperature is interpolated to the altimeter time tag" ;

//Flags and other Quality Information

short ave_ku_chirp(time) ;

ave_ku_chirp:log_name = "Average Ku chirp bahgd
ave_ku_chirp:_FillValues 32767s ;
ave_ku_chirp:flag_values@b, 1b, 2y
ave_ku_chirp:flag_meanings = ">=1_320MHz >=1_80MHz all_20MHz" ;
ave_ku_chirp:coordinates = "lon lat" ;
ave_ku_chirp:comment = "associated with the minimum of the 20 elementary chirp band

indexes inthe source packet. Possible values:
0 -> if there is at least one record at 320 MHz
1->if there is at least one record at 80 MHz (and the others are at 20 MHz)
2 -> if all input records are at 20 MHz" ;

short ku_chirp_id_flags(time, samples) ;

ku_chirp_id_flags:long_name = "Ku chirp band id" ;

ku_chirp_id_flags:_FillValue = 32767s ;

ku_chirp_id_flags:flag_valuesOb, 1b, 2b;

ku_chirp_id_flags:flag_meanings = "320MHz 80MHz 20MHz" ;

ku_chirp_id_flagscoordinates =1z18 lon hz18 lat" ;

ku_chirp_id_flags:comment -Default values (bits set to 1) are output in the event of non
tracking records (records not in Tracking, Preset Tracking or Preset Loop Output), wherever the sum
of all Ku and S waveforms samples are set to 0, or if Ku AGKuasnboard Rx delay are out of
bounds ;

int error_flag_chirp_id_flags(time) ;
error_flag_chirp_id_flags:long_name = "Error flag for chirp band id" ;
error_flag_chirp_id_flags:_Fillvalue = 15 ;
error_flag_chirp_id_flags:flag_valuesOb, 1b;
erra_flag_chirp_id_flags:flag_meanings = "valid invalid" ;
error_flag_chirp_id_flagspordinates= "lon lat' ;

int instr_flags(time) ;
instr_flags:long_name = "Instrument flag" ;
instr_flags:_FillvValue = 2147483647 ;
instr_flags:coordinates #dh lat" ;
instr_flags:comment =See ENVISAT User Manual (Annex 1) : Definition of RA
Instrument Flag Table 12.13 ;
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short instr_id_data_level_flags(time, samples) ;
instr_id_data dvel_flags:long_name = "Instrument mode ID at data block level" ;
instr_id_data_level_flags:_FillValue =45
instr_id_data_level_flags:flag_value®b, 1b, 2b, 3b,4b, 5b, 6b, 7b, 8b ;
instr_id_data_level_flags:flag_meanings = "spare acquisitrtaoKing IF_Cal BITE_RF
BITE_DGT Preset_Tracking Preset_Loop_Output Alignment_failed" ;
instr_id_data_level_flags:coordinateshz18 lon hz18 lat" ;
instr_id_data_level_flags:comment Béfault values are output in the event of non tracking
records (reords not in Tracking, Preset Tracking or Preset Loop Output), wherever the sum of all Ku
and S waveform samples are set to 0, or if Ku AGC or Ku onboard Rx delay are out of'hounds

short num_meas_ku_calibr(time) ;

num_meas_ku_calibr:long_name = "Nugnlof measurements for Ku flighalibration factor
evaluation ;

num_meas_ku_calibr:_FillValue ¥5s;;

num_meas_ku_calibr:coordinateslen lat" ;

num_meas_ku_calibr:comment'Number of Ku flight calibration factors (currently from O
to 5) used aL 1B to obtain the smoothed Sigma0 and time delay PTR flight calibration factors. Default
values will appear in the event that none of the 20 elementary records are in Tracking, Preset Tracking
or Preset Loop Output, where the sum of all Ku/S waveformglsamare different from 0, and where
Ku AGC and Ku onboard Rx delay values are inside bounds" ;

short num_meas_s_calibr(time) ;

num_meas_s_calibr:long_name = "Number of measurements for ScHigiration factor
evaluation ;

num_meas_s_calibr:_PFdhlue = 32767s ;

num_meas_s_calibr:coordinates = "lon lat" ;

num_meas_s_calibr.comment = "Number of S flight calibration factors (currently from 0 to
5) used at LB to obtain the smoothed Sigma0 and time delay PTR flight calibration factors. Default
values will appear in the event that none of the 20 elementary records are in Tracking, Preset Tracking
or Preset Loop Output, where the sum of all Ku/S waveforms samples are different from 0, and where
Ku AGC and Ku onboard Rx delay values are inside bdunds

short mwr_instr_flag(time) ;
mwr_instr_flag:long_name = "MWR instrument flag" ;
mwr_instr_flag:_FillValue = 32767s ;
mwr_instr_flag:coordinates #dh lat' ;
mwr_instr_flag:comment = "See ENVISAT User Manual (Annex 1): MWR Instrument Flag
Table 12.1.42" ;

int ku_ocean_retrk_qua_flags(time) ;
ku_ocean_retrk _qua_flags:long_name =-#andocean retracking quality flags
ku_ocean_retrk_qua_flags: FillValue = 2147483647 ;
ku_ocean_retrk _qua_flags:flag_valueBls 1b;
ku_ocean_retrk_qua_flags:flag_meanings = "valid invalid" ;
ku_ocean_retrk _qua_flags:coordinatedon'at’ ;
ku_ocean_retrk _qua_flags:comment = "Ofvaheasurement, 1=invalid i.e. non tracking
record, sum of all Ku and S waveform filters set to 0, Ku AGC or Ku onboard Rx delay out of bounds,
leading edge out of bounds or average power smaller than a multiple of the noise power" ;
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int s_ocean_retrk_qua_flags(time) ;
s_ocean_retrk_qua_flags:long_name =h¥d ocean retracking qualitiags' ;
s ocean_retrk_qua_flags:_ FillvValue = 2147483647 ;
s_ocean_retrk_qua_flags:flag_valueBbs 1b;
s_ocean_rek _qua_flags:flag_meanings = "valid invalid" ;
s_ocean_retrk_qua_flags:coordinatedon'lat’ ;
s_ocean_retrk_qua_flags:comment = "O=valid measurement, 1=invalid i.e. non tracking
record, sum of all Ku and S waveform filters set to 0, Ku AGC or KwarthRx delay out of bounds,
leading edge out of bounds or average power smaller than a multiple of the noise power" ;

short ku_peak(time) ;

ku_peak:long_name ZHz Ku-band peakiness" ;

ku_peak:scale_factor = 0.001 ;

ku_peak: Fillvalue =1s;

ku_peak:coordinates =#dh lat’;

ku_peak:comment =The ratio of the maximum amplitude and the mean amplitude of the
waveform, weighted by the ratio of the number of samples on the right of the tracking point and the
total number of samples of the wavefo(128). This independent waveform quality assessment
parameter is computed irrespective of surface type. The 1Hz peakiness value is obtained by arithmetic
averaging of thd8Hz peakiness values of the tracking recbrds

short s_peak(time) ;

s_peak:log_name = 1Hz S-band peakiness" ;

s_peak:scale factor = 0.001 ;

s_peak:_Fillvalue =1s;

s_peak:coordinates #oh lat' ;

s_peak:comment =The ratio of the maximum amplitude and the mean amplitude of the
waveform, weighted by the ratio of the nio@en of samples on the right of the tracking point and the
total number of samples of the waveform (128). This independent waveform quality assessment
parameter is computed irrespective of surface typelHzgeakiness value is obtained by arithmetic
avemlging of thel8Hz peakiness values of the tracking recbrds

short altim_landocean_flag(time) ;
altim_landocean_flag:long_name = "Altimeter Surface type flag" ;
altim_landocean_flag:_FillValue = 32767s ;
altim_landocean_flag:flag_values3b, 1b, , 3b;
altim_landocean_flag:flag_meanings = "ocean seas_lakes continental_ice land" ;
altim_landocean_flag:coordinatesleri lat' ;
altim_landocean_flag:comment ¥He flag is based on a land/sea mask file and has the
following four meanings:
0: oceans or serenclosed seas
1: enclosed seas or lakes
2: continental ice
3: land';

short radio_landocean_flag(time) ;
radio_landocean_flag:long_name = "Radiometer land/ocean flag" ;
radio_landocean_flag:standard_name = "land_binary _mask" ;
radio_landocean_flag: FillvValue = 32767s ;
radio_landocean_flag:flag_value®b, 1b;
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radio_landocean_flag:flag_meanings = "ocean land" ;

radio_landocean_flag:coordinatesleri'lat’ ;

radio_landocean_flag:source Mitrowave Radiometér,

radio_landocean_flag:comment ¥Vhen MWR data are not available, this flag is set to its
default value which is 1 (land)

short mwr_qua_interp_flag(time) ;
mwr_qua_interp_flag:long_name = "MWR Quality interpolation flag" ;
mwr_qua_interp_flag:_FillValue 32767s ;
mwr_qua_interp_flag:flag_valuesOb, 1b, 2b, 3
mwr_qua_interp_flag:flag_meanings = "interp_no_gap interp_gap extrap none" ;
mwr_qua_interp_flag:coordinates tofi lat' ;
mwr_qua_interp_flag:comment = "0: if interpolation was OK withgap between the two
MWR measurements around the 2Aime
1: if interpolation was OK but there was a gap between the two selected MWR measurements
2: if extrapolation was used
3: if neither interpolation nor extrapolation could be used
The defaul value is output when no MWR data are available" ;

short rain_flag(time) ;

rain_flag:long_name = "Rain flag" ;

rain_flag:standard_name = "rain_binary_mask" ;

rain_flag:_FillValue = 32767s ;

rain_flag:flag_values 8b, 1b;

rain_flag:flag_meanigs = "no_rain rain" ;

rain_flag:coordinates 9dn lat';

rain_flag:comment =1 (rain): if the expected KufBand rairfree relationship minus the
uncorrected Ku ocean backscattering coefficient, and if the MWR liquid water content, interpolated to
RA-2 time, are bigger than certain thresholds.

0 (no rain): otherwise.

Default values (1) are output if ocean retracking is not OK either fooK8band (i.e.
default range, SWH or Sigma0 values obtained), if MWR data are not available or if the B8R d
cannot be interpolated/extrapolated to the Réme of the record;

short interpole_flag(time) ;
interpole_flag:long_name = "Interpolation flag" ;
interpole_flag:_FillvValue = 32767s ;
interpole_flag:coordinates 4oh lat' ;
interpole_flag:omment="See ENVISAT User Manual (Annex 1): Definition of the
interpolation flag Table 12.1-8" ;

//New Brown Model Tracker Outputs

double brown_range_ku(time, samples) ;
brown_range_ku:long_name = "Brown retracker rangé&ud" ;
brown_range_ku:ahdard_name = "altimeter_range" ;
brown_range_ku:units ="m" ;
brown_range_ku:scale_factor = 0.001 ;
brown_range_ku:_FillValue = 9.96920996838638<;
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brown_range_ku:coordinates kZ18 lon hz18 I4t;
brown_range_ku:source Bfown retracker (ki-band) ;

double brown_range_s(time, samples) ;
brown_range_s:long_name = "Brown retracker ranpar@l" ;
brown_range_s:standard_name = "altimeter_range" ;
brown_range_s:units ="m" ;
brown_ranges.scale factor = 0.001 ;
brown_ranges. FillValue = 9.9692099683868356 ;
brown_ranges.coordinates =lz18 lon hz18_l&t;
brown_range_s:source 8fown retracker ($and) ;

double brown_swh_ku(time, samples) ;
brown_swh_ku:long_name = "Brown retracker significant wave heigHtdtual" ;
brown_swh_ku:standard_name = "sea_surface_wave_significant_height" ;
brown_swh_ku:units = "m" ;
brown_swh_ku:_FillValue = 9.96920996838683®;
brown_swh_ku:coordinates 4218 lon hz18 |&t;
brown_swh_ku:source Btown retracker (Ktband) ;

double brown_swh_s(time, samples) ;
brown_swh_s:long_name = "Brown retracker significant wave heidgang" ;
brown_swh_s:standard _name = "sea_surface_wave_significant_height" ;
brown_swh_s:units =" ;
brown_swhs:_ FillvValue = 9.96920996838687356 ;
brown_swhs.coordinates =z18 lon hz18 |4t;
brown_swh_s:source Btown retracker ($and) ;

double brown_sigma0_ku(time, samples) ;

brown_sigmaO_ku:long_name = "Brown retracker sigmah&uod" ;
brown_sigmaO_ku:units =1" ;
brown_sigmaOku:_FillValue = 9.9692099683868356 ;
brown_sigmaO_ku:coordinates BZ18 lon hz18 |4t;
brown_sigmaO_ku:source Bfown retracker (Ktband) ;
brown_sigma0_ku:comment Maximum amplitude of Brown tracked fit to normalized

waveform!' ;

double brown_sigma0_s(time, samples) ;
brown_sigmaO_s:long_name = "Brown retracker sigmadgl" ;
brown_sigma0O_s:units 4"
brown_sigmaOs. FillValue = 9.9692099683868736 ;
brown_sigmaOs.coordinates =hz18 lon hz18 |&t;
brown_sigmaOs.source = Brown retracker ($and) ;
brown_sigma0Os.comment = Maximum amplitude of Brown tracked fit to normalized
waveform!' ;

double brown_t0_ku(time, samples) ;
brown_t0_ku:long_name = "Brown retracker tO-Kand" ;
brown_t0_ku:units =nis' ;
brown_t0_ku FillValue = 9.9692099683868736 ;
brown_t0_ku:coordinates #h218 lon hz18_l4t;
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brown_t0_ku:source =Brown retracker (Ktband) ;
brown_t0_ku:comment =Offset of fitted waveform with respect @OG tracking point ;

double brown_t0_s(time, samples) ;
brown_t0_s:long_name = "Brown retracker tb&hd" ;
brown_t0_s:units =S’ ;
brown_t0 s._FillValue = 9.96920996838687356 ;
brown_t0 s:.coordinates =Hz18 lon hz18_I&t;
brown_t0 s:source = Brown retracker ($band) ;
brown_t0 s.comment = Offset of fitted waveform with respect @OG tracking point ;

double brown_noise_ku(time, samples) ;
brown_noise_ku:long_name = "Brown retracker thermal noisbdad" ;
brown_noise_ku:_FillvValue = 9.96920996838638%¢;
brown_noise_ku:aardinates =Hz18_lon hz18_I4t;
brown_noise_ku:source Brown retracker (Ktband) ;
brown_noise_ku:comment Thermal noise determined from nornzali waveform;

double brown_noise_s(time, samples) ;
brown_noise_s:long_name = "Brown retrackarmal noise ®and" ;
brown_noises._FillValue = 9.9692099683868736 ;
brown_noises.coordinates =hz18_lon hz18_l4t;
brown_noises.source = Brown retracker ($and) ;
brown_noises.comment = Therma noise determined from normaéid wavefom" ;

//Specular Tracker Outputs

double spec_range_ku(time, samples) ;
spec_range_ku:long_name = "Specular retracker rangeKd" ;
spec_range_ku:standard_name = "altimeter_range" ;
spec_range_ku:units ="m" ;
spec_range_ku:scale factor = 0.001 ;
spec_range_ku:_ FillValue = 9.96920996838688¢
spec_range_ku:coordinateshz18 lon hz18 I4t;
spec_range_ku:source Specular retracker (kband) ;

double spec_range_s(time, samples) ;
spec_range_s:long_name = "Specular retracker raihga @' ;
spec_range_s:standard_name = "altimeter_range" ;
spec_range_s:units ="m" ;
spec_ranges.scale factor = 0.001 ;
spec_ranges. FillValue = 9.9692099683868736 ;
spec_ranges.coordinates =iz18 lon hz18 It
spec_range_s:source = "8phr retracker (dand)” ;

double specular_betad_ku(time, samples) ;
specular_beta4 ku:long_name = "Specular retracker betdvaral' ;
specular_beta4 ku:units AaS' ;
specular_beta4 ku:_ FillValue = 9.9692099683868G ¢
specular_beta4 ku:coondtes = hz18 lon hz18 |&t;
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specular_beta4 ku:source Sgecular retracker (kband) ;
specular_beta4 ku:commentWaveform rise timé;

double specular_betad_s(time, samples) ;

specular_beta4 s:long_name = "Specular retracker bdiaAcs ;
specular_beta4:.units = 'hs';

specular_beta4. FillValue = 9.9692099683868736 ;
specular_beta&.coordinates =z18 lon hz18 I4t;
specular_beta4.source = Specular retracker {(Band) ;
specular_beta&.comment = Waveform rise timé;

double specular_beta2_ku(time, samples) ;

specular_beta2_ku:long_name = "Specular retracker betdiaral’ ;
specular_beta2_ ku:_ FillValue = 9.9692099683868G ¢

specular_beta2 ku:coordinateshz18 lon hz18 |&t;
specular_beta2_ku:source Sgecular retracker (Ktband) ;
specular_beta2_ku:comment Signal anplitude of normalized waveform

double specular_beta2_s(time, samples) ;

specular_beta2_s:long_name = "Specular retracker bdiafcs ;
specular_betaz. FillvValue = 9.96920996&%687e36 ;
specular_betaz.coordinates =z18 lon hz18 Idt;
specular_betaz:.source = Specular retracker {(Band) ;
specular_betaz.comment = Signal anplitude of normalized waveform

double specular_beta3_ku(time, samples) ;

specular_bet3 ku:long_name = "Specular retracker betadKnd" ;

specular_beta3 ku:units as' ;

specular_beta3 ku:_ FillValue = 9.9692099683868G ¢

specular_beta3 ku:coordinateshz18 lon hz18 |&t;

specular_beta3_ku:source Sgecular retracker (kband)' ;
specular_beta3_ku:comment Eotation of the miepoint of the waveform leading edge

double specular_beta3_s(time, samples) ;

specular_beta3_s:long_name = "Specular retracker bdiaBc ;
specular_betaZ.units = 'hs';

specular_beta3. FillvValue = 9.9692099683868736 ;

specular_beta3.coordinates =z18 lon hz18 Idt;

specular_beta3.source = Specular retracker {(Band) ;

specular_beta%.comment = Location of the migpoint of the waveform leading edge

double specular_beta5_ku(time, samples) ;

specular_beta5 ku:long_name = "Specular retracker betdiaral' ;
specular_beta5 ku:_ FillValue = 9.9692099683868G ¢

specular_beta5 ku:coordinateshz18 lon hz18 |&t;

specular_beta5 ku:source Sgecular retraak (Ku-band) ;

specular_beta5 ku:commentBécay of the trailing edge of the normalized wavefoym

double specular_beta5_s(time, samples) ;

specular_beta5_s:long_name = "Specular retracker bdia&c ;
specular_beta%. FillvValue = 9.9692099683687¢e36 ;
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specular_beta%.coordinates =z18 lon hz18 I4t;
specular_beta%:.source = Specular retracker {(Band) ;
specular_betas.comment = Decay of the trailing edge of the normalized waveform

double specular_betal_ku(time, samples) ;

specular_betal ku:long_name = "Specular retracker betdibaral' ;
specular_betal ku: FillValue = 9.9692099683868G ¢

specular_betal ku:coordinateshz18 lon hz18 |&t;

specular_betal ku:source Sgecular retracker (kband) ;

specular_btal ku:comment =Thermal noise parameter determined from noizedl

wavefornt' ;

double specular_betal_s(time, samples) ;

specular_betal s:long_name = "Specular retracker bdiahcs ;
specular_betak. FillvValue = 9.9692099683868736 ;
specularbetals.coordinates =z18 lon hz18 Idt;

specular_betak.source = Specular retracker {(Band) ;
specular_betak.comment = Thermal noise pameter determined from normadt

wavefornt' ;

//Mixed Tracker Outputs

double mixed_range_ku(time, samples) ;

mixed_range_ku:long_name = "Mixed retracker rangebEnd" ;
mixed_range_ku:standard_name = "altimeter_range" ;

mixed_range_ku:units ="m" ;

mixed_range_ku:scale_factor = 0.001 ;

mixed_range_ku:_FillValue = 9.9692099683863F¢;

mixed_range_ku:coordinates #h218 lon hz18 |4t

mixed_range_ku:source Mixed retracker (Keband) ;

mixed_range ku:comment =Determined from Brown waveform fit of mixed retracker

double mixed_range_s(time, samples) ;

mixed_range_s:long_name = "Mikeetracker range-Band" ;
mixed_range_s:standard_name = "altimeter_range" ;

mixed_range_s:units = "m" ;

mixed_ranges.scale_factor = 0.001 ;

mixed_ranges._FillValue = 9.9692099683868356 ;

mixed_ranges:.coordinates =z18 lon hz18_I&t;

mixed_range_s:source Mixed retracker (Sand) ;

mixed_range s.comment = Determined from Brown waveform fit of mixed retracker

double mixed_swh_ku(time, samples) ;

mixed_swh_ku:long_name = "Mixed retracker Brown hsl@mnd" ;
mixed_swh_ku:stastard_name = "sea_surface_wave_significant_height";
mixed_swh_ku:units =fy" ;

mixed_swh_ku:_FillValue = 9.9692099683868%;
mixed_swh_ku:coordinates 1718 lon hz18_I4t;

mixed_swh_ku:source “Mixed retracker (Keband) ;
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mixed_swh_ku:coment = 'Determined from Brown waveform fit of mixed retracker

double mixed_swh_s(time, samples) ;

mixed_swh_s:long_name = "Mixed retracker Brown Hza8d" ;
mixed_swh_s:standard_name = "sea_surface_wave_significant_height" ;
mixed_swh_s:units =" ;

mixed_swhs._FillValue = 9.96920996838687%36 ;

mixed_swhs:.coordinates =hz18_lon hz18_l4t;

mixed_swh_s:source Mixed retracker (S$and) ;

mixed_swhs.comment = Determined from Brown waveform fit of mixed retracker

double mixed_sigma0_ku(time, samples) ;

mixed_sigma0_ku:long_name = "Mixed retracker Brown sigmaéh&nd" ;
mixed_sigma0_ku:units =1";

mixed_sigmaO_ku:_FillValue = 9.96920996838638F¢;
mixed_sigmaO_ku:coordinates kZ18 lon hz18_I4t;

mixed_sigmaO_ku:soce = 'Mixed retracker (Keband) ;
mixed_sigmaOku:comment = Signalamplitude of Brown tracked fit to normalized

wavefornt' ;

double mixed_sigma(_s(time, samples) ;

mixed_sigma0_s:long_name = "Mixed retracker Brown sigmaaril" ;
mixed_sigmaO_snits = 1" ;

mixed_sigma0s._FillValue = 9.96920996838687%36 ;
mixed_sigma0s.coordinates =lz18 lon hz18_I4t;

mixed_sigma0s:source = Mixed retracker ($and) ;

mixed_sigmaO s.comment = Signal amplitude of Brown tracked fit to normalized

wavefornt' ;

double mixed_t0_ku(time, samples) ;

mixed_t0_ku:long_name = "Mixed retracker Brown tO;fand" ;

mixed_t0_ku:units =As';

mixed_t0_ku:_FillValue = 9.96920996838683& ;

mixed_t0_ku:coordinates #1218 lon hz18_|4t;

mixed_t0_ku:eurce = Mixed retracker (Keband) ;

mixed_t0_ku:comment =Offset of Brown retracked waveform within mixed retracker with

respect taCOGtracking point ;

double mixed_t0_s(time, samples) ;

mixed_t0_s:long_name = "Mixed retracker Brown t0e®d" ;

mixed_t0 s:units = 'hs';

mixed_t0 s._FillValue = 9.9692099683868736 ;

mixed_t0 s:coordinates =hz18_ lon hz18_l4t;

mixed_t0 sisource = Mixed retracker ($and) ;

mixed_t0 s.comment = Offset of Brown retracked waveform within mixed retrachkvith

respect taCOGtracking point ;

double mixed_betad_ku(time, samples) ;

mixed_beta4 ku:long_name = "Mixed retracker Specular betadaikd" ;
mixed_betad ku:units %' ;
mixed_beta4 ku:_FillValue = 9.9692099683868F¢;
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mixed_betad4 kuwmordinates =lz18 lon hz18_I&t;
mixed_beta4 ku:source Mixed retracker (Keband) ;
mixed_betad4 ku:comment ¥Waveform rise time of specular portion of mixed retratker

double mixed_betad_s(time, samples) ;
mixed_betad_s:long_name = "Mixedrexker Specular beta4&nd” ;
mixed_betads.units = 'hs';
mixed_betads. FillValue = 9.9692099683868736 ;
mixed_beta4s.coordinates =hz18_ lon hz18_l4t;
mixed_beta4s:source = Mixed retracker ($and) ;
mixed_betads.comment = Wavefom rise time of specular portion of mixed retracker

double mixed_beta2_ku(time, samples) ;
mixed_beta2_ku:long_name = "Mixed retracker Specular beta2aikd" ;
mixed_beta2_ku:_FillValue = 9.9692099683863k¢;
mixed_beta2_ku:coordinates kZ18 lon hz18_lat;
mixed_beta2_ku:source Mixed retracker (Keband) ;
mixed_beta2_ku:comment Signal amplitude of normalized waveforms from specular
portion of mixed retracker,

double mixed_beta2_s(time, samples) ;
mixed_beta2_s:long_name = "Mid retracker Specular betazb&nd" ;
mixed_beta2s. FillValue = 9.96920996838687356 ;
mixed_beta2s.coordinates =hz18_ lon hz18_l4t;
mixed_beta2s.source = Mixed retracker ($and) ;
mixed_beta2s.comment = Signal amplitude of normalized waforms from specular
portion of mixed retracker,

double mixed_beta3_ku(time, samples) ;
mixed_beta3_ku:long_name = "Mixed retracker Specular beta3akd" ;
mixed_beta3_ku:units %' ;
mixed_beta3 ku:_ FillValue = 9.969209968386&b¢;
mixed _beta3 ku:coordinates ="hz18 lon hz18 lat";
mixed_beta3_ku:source Mixed retracker (Keband) ;
mixed_beta3_ku:comment £dcation of the migpoint of the waveform leading edf@m
specular portion of mixed retracker

double mixed_beta3_s(time, samples) ;
mixed_beta3_s:long_name = "Mixed retracker Specular betath&' ;
mixed_beta3s.units = 'hs’;
mixed_beta3s._FillValue = 9.96920996838687356 ;
mixed_beta3s.coordinates = "hz18 lon hz18 lat";
mixed_beta3s:source = Mixed retracler (Sband) ;
mixed_beta3s.comment = Location of the miepoint of the waveform leading edffem
specular portion of mixed retracker

double mixed_beta5_ku(time, samples) ;
mixed_beta5 ku:long_name = "Mixed retracker Specular betadalkd" ;
mixed_beta5 ku:_FillValue = 9.9692099683863k;
mixed_beta5 ku:coordinates kZ18 lon hz18_I&t;
mixed_beta5 ku:source Mixed retracker (Keband) ;
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mixed_beta5 ku:comment Bécay of the trailing edge of the normalized waveform from
specular prtion of mixed retrackér,

double mixed_beta5_s(time, samples) ;
mixed_beta5_ s:long_name = "Mixed retracker Specular betsih &' ;
mixed_beta5s: FillValue = 9.96920996838687356 ;
mixed_beta5s.coordinates =hz18 lon hz18_l4t;
mixed_beta5s.source = Mixed retracker ($and) ;
mixed_beta5s.comment = Decay of the trailing edge of the normalized waveform from
specular portion of mixed retracker

double mixed_noise_ku(time, samples) ;
mixed_noise_ku:long_name = "Mixed retracker Braawa Specular thermal noise Ku band"

mixed_noise_ku:_FillValue = 9.9692099683863k;
mixed_noise_ku:coordinates 8218 lon hz18_l4t;

mixed_noise_ku:source Mixed retracker (Keband) ;

mixed_noise_ku:comment T hermd noise determined &ém normalized waveform;

double mixed_noise_s(time, samples) ;
mixed_noise_s:long_name = "Mixed retracker Brown and Specular thermal Aogsel'S;
mixed_noises._FillValue = 9.9692099683868736 ;
mixed_noises.coordinates =z18 lon hz18 &t
mixed_noises.source = Mixed retracker (S$and) ;
mixed_noises.comment = Thermd noise determined from normadid waveform;

//Goodness of Fit Parameters

double gof_brown_ku(time, samples) ;
gof_brown_ku:long_name = "Goodness of Fit Brownaeker Kuband" ;
gof_brown_ku:_FillValue = 9.96920996838683€ ;
gof _brown_ku:coordinates #0218 lon hz18 |&t;
gof_brown_ku:source =Brown retracker (Keband) ;
gof_brown_ku:comment =RMS difference between best fit retracked waveform and
normalized waveform;

double gof_brown_s(time, samples) ;
gof_brown_s:long_name = "Goodness of Fit Brown retrackear&l" ;
gof_brown s._FillValue = 9.96920996838687%36 ;
gof_brown s.coordinates =z18 lon hz18 I4t;
gof _brown s:source = Brown retracker ($hand) ;
gof_brown s.comment = RMS difference between best fit retracked waveform and
normalized waveforth;

double gof_spec_ku(time, samples) ;
gof_spec_ku:long_name = "Goodness of Fit Specular retrackbard!" ;
gof_spec ku:_FillvValue = 9.9692099683868 3§ ;
gof_spec ku:coordinates =Hz18 lon hz18 I4t;
gof_spec ku:source =Specular retracker (kband) ;
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gof_spec ku:comment =RMS difference between best fit retracked waveform and
normalized waveforth;

double gof_spec_s(time, samples) ;
gof _spec_s:long_name = "Goodness of Fit Specular retradban® ;
gof_specs._FillValue = 9.969209968386836 ;
gof_specs.coordinates =hz18 lon hz18_ldt;
gof_spec s:source = Specular retracker {Band) ;
gof_spec s.comment = RMS difference between best fit retracked waveform and normalized
waveform!' ;

double gof_mixed_ku(time, samples) ;
gof_mixed_ku:long_name = "Goodness of Fit Mixed retrackeb&uod" ;
gof_mixed ku:_FillValue = 9.9692099683868 3§ ;
gof_mixed ku:coordinates =Hz18 lon hz18 I4t;
gof_mixed ku:source =Mixed retracker (Keband) ;
gof_mixed ku:comment =RMS difference between best fit retracked waveform and
normalized waveforth;

double gof_mixed_s(time, samples) ;
gof_mixed s:long hame = "Goodness of Fit Mixed retrackeb&d" ;
gof_mixed s._FillValue = 9.96920996838687356 ;
gof_mixed s.coordinates =hz18 lon hz18_lAt;
gof_mixed s:source = Mixed retracker ($and) ;
gof_mixed s.comment = RMS difference between bdstretracked waveform and
normalized waveforth;

//New geophysical corrections

int coastal_mask_flags(time, samples) ;
coastal_mask_flags:long_name = "Coastal mask flags" ;
coastal_mask_flags:_FillValue-£28 ;
coastal_mask_flags:flag_valuesk; @b, 2b;
coastal_mask_flags:flag_meanings = "ocean oastdl ;
coastal_mask_flags:coordinateshz18 lon hz18 |&t;

float hz18_mwr_wet_trop(time, samples) ;
hz18 mwr_wet_trop:long_name £8Hzinterpolated MWR wet trop values" ;
hz18 mwr_we trop:standard_name = "altimeter_range_correction_due_to_wet_troposhere"

hz18 mwr_wet_trop:units = "m";

hz18 mwr_wet_trop:scale_factor = 0.001 ;

hz18 mwr_wet_trop:_FillValue = 999999.f ;

hz18 mwr_wet_trop:coordinates kZ18 lon hz18_I4t;

hz18 mwr_wet_trop:source = "Microwave Radiometer";

hz18 mwr_wet_trop:comment ¥alues are calculated using the Dynamic Linear Model to
interpolate over short gaps and extrapolate towards land using the model correctidi values

double hz18_sea_bias_ku(time, samples) ;
hz18 sea bias ku:long_nameX8Hzinterpolated sea state bias-Kand correction" ;
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hz18 sea bias_ ku:units ="m" ;

hz18 sea bias ku:scale factor = 0.001 ;

hz18 sea bias_ku:_FillValue = 9.96920996838687 ¢

hz18 sea bias ku:coordinateshz18 lon hz18 |at;

hz18 sea bias ku:commentse&a bias_ku values interpolated8Hztimes' ;

double hz18_sea_bias_s(time, samples) ;
hz18 sea bias_s:long_namel8Hzinterpolated sea state bia9&nd correction” ;
hz18 sea bias_s:units ="m";
hz18 sea bias.scale factor = 0.001 ;
hz18_sea bias. FillValue = 9.969209968386836 ;
hz18 sea_bias.coordinates =1{z18 lon hz18 |&t;
hz18 sea bias.comment = 8ea_biass values interpolated tb8Hztimes';

double hz18_tide_soll(time, samples) ;
hz18 tide soll:long_name 28Hzinterpolated tide correction (solution 1)" ;
hz18 tide_soll:units ="m" ;
hz18 tide solkcale factor = 0.001 ;
hz18 tide_soll FillvValue = 9.9692099683868356 ;
hz18 tide_solToordinates =z18 lon h8 lat ;
hz18 tide_solTomment =tot_geocen_ocn_tide_ht_soll values interpolatel8tdz times'

double hz18_dry_trop_mod(time, samples) ;
hz18 dry_trop_mod:long_name £8Hzinterpolated model dry trop correction” ;
hz18 dry trop_mod:standarcame = "altimeter_range_correction_due_to_dry_troposhere" ;
hz18 dry trop_mod:units ="m" ;
hz18 dry trop_modscale factor = 0.001 ;
hz18 dry_trop_mod FillValue = 9.9692099683868736 ;
hz18 dry trop_moccoordinates =hz18 lon hz18_l4t;
hz18 dy trop_mod:source =ECMWF model ;
hz18 dry_trop_maodomment = thod_dry_tropo_corr values interpolatedl&Hz times' ;

double iono_corr_brown(time, samples) ;
lono_corr_brown:long_name = "New lono Correction with Brown retracked ranges" ;
lono_coar_brown:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lono_corr_brown:units = "m" ;
lono_corr_brown:scale_factor = 0.001 ;
lono_corr_brown:_FillValue = 9.969209968386&%;
lono_corr_browrcoordinates =Hz18 lon hz18_I&t;
lono_corr_brown:source Btown retracker;

double iono_corr_spec(time, samples) ;
lono_corr_spec:long_name = "New lono Correction with Specular retracked ranges" ;
lono_corr_spec:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lono_corr_spec:units ="m" ;
lono_corr specscale_factor = 0.001 ;
lono_corr spec_FillValue = 9.9692099683868736 ;
lono_corr_specoordinates =lz18 lon hz18_lat;
lono_corr_spec:source Specular retracker,
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double iono_corr_mixed(time, samples) ;
ilono_corr_mixed:long_name = "New lono Correction with Mixed retracked ranges" ;
lono_corr_mixed:standard_name = "altimeter_range_correction_due_to_ionosphere" ;
lono_corr_mixed:units = "m" ;
lono_corr mixedscale factor = 0.001 ;
lono_corr mixed_FillValue = 9.9692099683868736 ;
lono_corr_mixecdcoordinates =hz18 lon hz18_l4t;
lono_corr_mixed:source “Mixed retrackel ;
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7 Glossary

Acronym Definition

AD
AGC
AMR
ANX
CAL
CCN
CDL
CF-11
CFI
CI
COG
DAD
DORIS
ECMWF
ESL
FAT
FEP
FFT
FOS
F-PAC
FTP
GDR
GPS
GUI
I/F
IGDR
IPF
LPF
LTM
MCD
MDS
MWR

Applicable Documents

Automatic Gain Control

Advanced Microwave Radioeter
Ascending Node crossing

Calibration

Contract Change Notice

Common Data Language

Climate and Forecast convention v1.1
CustometfFurnished Item
Configuration Item

Centre Of Gravity

Dynamic Auxiliary Data

Doppler Orbitography and Radiopositioning Integrated by Sate
European Centre for MediuRange Weather Forecasts
Expert Support Laboratory

Factory Acceptance Test

FrontEnd Processor

Fast Fourier Transform

Flight Operations Segment
Processing and Archiving Centre in France
File Transfer Protocol

Geophysical Data Record

Global Positioning System

Graphical User Interface

Interface

Interim Geophysical Data Record
Instrument Proessing Facility

Low Pass Filter

Long Term Monitoring

Measurement Confidence Data
Measurement Data Set

Microwave Radiometer
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N/A
NRT
OFL
OGDR
PAC
PDAS
PDAS - F
PDCC
PDHS - E
PDHS - K
PDS
PF_HS
PNO
POD
POE
PTR
RA-2
RD
RMS
SAD
SDR
SGDR
SLA
S/W
SNR
SSHA
SWH
TBC
TBD
TEC
USO
UTC

Not Applicable

Near Real Time

Off-Line

Operational Geophysical Data Record
Procesing and Archiving Centre

Payload Data Acquisition Station (same as PBAS

Payload Data Acquisition Station at Fucino
Payload Data Control Centre

Payload Data Handling Station at ESRIN
Payload Data Handling Statiat Kiruna
Payload Data Segment

Processing Facility Host Structure
Public Network Operator

Precise Orbit Determination

Precise Orbit Ephemeris

Point Target Response

Radar Altimeter 2

Reference Documents

Roa Mean Square

Static Auxiliary Data

Sensor Data Record

Sensor Geophysical Data Record
Sea Level Anomaly

Software

Signal to Noise Ratio

SeaSurface Height Anomaly
Significant WaveHeight

To Be Confirmed

To Be Defined

Total Electron Content

Ultra Stable Oscillator

Universal Time Coordinate
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8 Applicable and Reference Documents

RD 1
RD 2
RD 3

RD 4

RD 5

RD 6
RD 7

RD 8

RD 9

RD 10

RD 11

RD 12

RD 13

RD 14

RD 15

RD 16

RA-2/MWR Product Handbook, Issue 2.2, 27 Feb 20@p://envisat.esat/dataproducts/
ENVISAT RA-2/MWR Level 2 User Manual, v1 rev.2, 20/06/2006.

EnviSatl Product Specifications, ANNEX A: PRODUCT DATA CONVENTIONS RS
MDA-GS-2009, Is.: 3, Rev.: D, Date: 05/05/2004

EnviSatl Product Specifications, Volume 5: RAProduct Structure PBSMDA-GS
2009, Is.: 3, Rev.: D, Date: 22/11/2007

EnviSatl Product Specifications, Volume 14: RAProduct SpecificationsPRS MDA -
GS-2009, Is.: 4, Rev.: C, Date: 30/01/2009

COASTALT SoWw

COASTAL Waveform Retracker Softwanechncal Spedfications. COASTALT sts001
v1.1, October 2008

Carrere L. and Lyard F.:NModelling the barotropic response of the global ocean to
atmospheric wind and pressure forciBgomparisons with observatiods GRL, 30(6),
pp1275, 2003

Carrere L.: @tudeet modZlisation de la rZponse haute frZquence de IOocZan global au
foreage mZtZorologiqués Doctoral Thesis, 24 Nov. 2003

Lemoine F.G. et al, 1998T@e development of the joint NASA GSFC and NIMA
Geopotential model EGM@5 NASA/TP1998206861, 575 ppJuly 1998

Tournadre J. and Morland J.CTHe effects of rain on TOPEX/POSEIDON Altimeter @ate
IEEE Trans. Geosci. Remote Sensing, vol. 35, pp-11B8p, 1998

Hernandez F. and Schaeffer P., 200Uti@etric Mean Sea Surfaces and Gravity Anomaly
maps intercomparison®, AVENT-011-5242CLS, 48 pp. CLS Ramonville St Agne
Hernandez F. and Schaeffer PLh®CLS01 Mean Sea Surface: A validation with the
GSFCO00.1 surfag®, December 2001, CLS, Ramonville St Agne

LABROUE S. and OBLIGIS E.:Neural netwek retrieval algorithm for the EnviSat/MWR
report CLS/DOS/NT/03.848 from ESA contract nj 13681/99/NL/GD, January 2003

Defrenne D. and Benveniste J& global land elevation and ocean bathymetry model fror
radar altimetryO, QWG meeting minutes, Mar2b04

Gaspar P. and Florens J.FEs@mation of the sea state bias in radar altimeter measurem
of sea level: Results from a new non parametric m&@hddGeophys. Res., 103, 15803
15814, 1998

Gaspar P., Labroue S., Ogor F., Lafitte G., Marchal H.Rafanel M.: (nproving non
parametric estimates of the sea state bias in radar altimeter measurements of €2a leve
JAOT, 19, 169aL707, 2002

Labroue S.: BA-2 Ocean and MWR measurement long term monit@ri§05 report for
WP3, Task2 SSB estimate f@A-2 altimeter, CLS _DOSIT-05-200

Cartwright, Ray and Sanchef)€&zanic tide maps and spherical harmonic coefficients frc
Geosat altimetr§), NASA tech memo. 104544 GSFC, Greenbelt, 74 pages, 1991

Francis O. and Mazzega PGlObal charts of ocean tideading effect®, J. Geophys. Res.,
Vol. 95, 11,41111,424, 1990
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RD 17

RD 18

RD 19

RD 20

Ray R.D. and Sanchez B.VRé@xial deformation of the Earth by oceanic tidal loading
NASA Tech. Memo, 100743, July, 1989

Ray R.: @ Global Ocean Tide Model From TOPEX/Poseidon Altin@@B®T99.2-
NASA/TM-1999209478, pp. 58, Goddard Space Flight Center/NASA, Greenbelt, MD, .

Lefevre F.: ®odZlisation de la marZe ocZanique ~ I'’Zchelle globale par la mZthode des
ZlZments finis avec assimilation de donnZes altimZtgu&AsLPRP-MA -E2-21060CLS,
pp. 87, CLS, Ramonville SanAtgne, 2002

Letellier T., Lyard F. and Lefevre FTRe new global tidal solution: FES2004Proceedings
of the Ocean Surface Topography Science Team Meeting, St. Petersburg, FH6érida, 4
November 2004

Abdalla S, G\ wind retrieval algorithm for satellite radar altimet€s ECMWF Technical
Memorandum, in preparation, 2006
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