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Problematic

The usefulness of a tide gauge data network for calibrating satellite altimetry systems (in particular
Topex/Poseidon) has clearly been shown by [Mitchum, 1994; Mitchum, 1998] and others [Cazenave et
al., 1999]. These authors proposed to use the WOCE tide gauge data set as an independent system to

follow possible drifts and bias of an altimeter system over time.

The basic idea is that tide gauges provide independent measurements of sea surface height variations,

and differences between tide gauges and altimetry should not have any drift or bias over long time
scales. An operational approach is included in a routine long-term monitoring activity of ENVISAT.

The problem is to compare ENVISAT data with tide gauges which are not under ENVISAT tracks. In
order to run this monitoring, CLS has developped and is maintaining a specific processing chain named
CALAMAR : CALibration Altimétrie MARégraphie (Altimetry Tide Gauges Calibration).

Methodology

The method developped and maintained at CLS (CalAMar) can be summarized in 4 main steps :

*  Processing and filtering of the tide gauge data,

*  Processing and filtering of the altimetry datq,

- Selection of the several types of data to compare,
+  Computation of statistics

The processing of tide gauge data itself can be divided in several steps :
. Download of the data at the UHSLC
. Conversion on the UHSLC to CLS NetCDF data with some validations

¢ Filter the short wavelengths (semi-diurnal and diurnal) : low-pass filter (Demerliac filter [Bessero, 1985]

Filter the long wavelengths (weekly to annual) : specific algorithm (adapted from [Cartwright and Eden, 1973])

Remove the mean according to the CLSO1 Mean Sea Surface (tide gauge zero is arbitrary : CLSO1 MSS
corresponds to the 1993-1999 period, so for each tide gauge the mean of the tide serie computed during this 7

years period is removed from the serie).

Altimetry data is directly extracted from the GDRs available at CLS.
The processing of altimetry data can be divided in several steps :

- Two types of corrections are applied :

v Instrumental corrections
v Geophysical corrections

An along-track filtering is done:

v' To reduce measurement noise
v' To improve the data accuracy used in shallow water and near coastlines

The computation of the Sea Level Anomalies takes into account :

v A correction from tides (FES2002, [Lefevre, 2002])
v Different atmospheric corrections whether ones want to evaluate them
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Improvements

The bias esti

STD_Max and COR_MIN. As the couple determined for TOPEX
by Mitchum was (0.1,0.3), some « bracketting » was done around
these values for ENVISAT to find out the drift estimation most
stable along time. Thus sensitivity to new data in drift estimation
has been studied.

Definition
of cases

The tide gauge network used in The study is known as the 6LO
level data. It was formerly known as the WOCE "fast" sea level data. D
distributed as hourly, daily, and monthly values.

This network is one of the main activities of the University of Hawaii Sea Level Cente

10 years.

(USHLC). It is supported by the NOAA Climate and Global Change program. This
network gathers about 140 tide gauges which are sometimes available since more than

This tide gauge network provides near real time data (varying from a few days to

several weeks of delay which is a period of time in accordance with the delivery of main
altimeter GDRs). This data is coming from numerous countries over the world. Thus, it

is heterogeneous and needs careful validation before processing. This data is relatively

referenced.
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Satellite corrections

Several corrections were applied to retrieve SSH from ENVISAT.

Acronym

Description

TRO_SEC

Dry Troposphere correction (ECMWF)

TRO HUM RAD

Radiometer wet troposphere correction

IONO FILTR

Filtered ionospheric correction

SSH _INTERP

Sea Surface Height interpoled (ORB-DALT)

MAR TER

Terrestrial tide

MAR POL

Ocean tide

MSS CLS01V1

Mean Sea Surface computed by CLS inn 2001

BEM_NPARAM_CMA

Non parametric bias in main band

mation mainly depends on two parameters

COR_MIN
0,5

0,14

0,12

0,1

0,8

STD_MAX

0,6

Evolution of drift slope / number of studied cycles

Sope in mmyeal

Number of studied cycles after cycle 13

Validation results on TOPEX

In order to validate the chain on another mission, TOPEX data
was used, and the found drift was -1.9 mm/year which is a known
Result (cf. Marine Geodesy,.
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