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CLS Increasing and improving in-situ datasets

2012 -> 1 network: GLOSS/CLIVAR networR80Tide Gauges (hourly data)
[+ historical SONEL data]

2013: PSMSL networkl316Tide Gauges (monthly data) -> process ok
REFMAR network:309Tide Gauges (from minute to hourly data) PSMSL
-> How to process these data ?? = —— :

Location of the GLOSS/CLIVAR tide gauge network
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CLS Detection of jumps Iin tide gauge time series
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Altimetry— (PSMSL network)
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@S Tide gauges spatial samplin
CLS gauges sp e

COLLECTE LOCALISATHIN SATELLITES

Action CNES: contacter le SHOM pour numériser des séries temporelles disponibles dans les régions:

v" Océan indien (partout ou il peut y avoir des dosn&adagascar, la Réunion, les comptoirs indigns...
v’ Méditerranée (Maghreb, Liban...)

v Sud Est du Pacifique

v" Océan Austral

v’ Les hautes latitudes

Réponse SHOM: zones de recherches par priorité:
- Océan Indien
- Océan Pacifique
- Océan Austral
- Méditerranée ??
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CLS Altimetry/Tide Gauge comparison process
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Altimetry: Along-track (level 2) 1 x1 gridded SSH from
satellite altimeters, where standards are updated cowhpare
with the official Geophysical Data Record (GDR) altimeter
products (see AVISO)

> Collocation Method: maximal correlation criteria derivec
from theoretical altimeter along track products within &015
km distance circle (Fig. 1)

» Spatial weighting to take into account the non: 200 201 202 204
homogeneous sampling of tide gauges in the whole ocean

0.6 0.68 0.76 0.84 0.92

» Additional quality controls to compute SSH differences for Fig. 1: Computation of the maximum of correlation on
the most reliable time series Jason-2 from 1/4 x1/4 gridded altimeter products.
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CLS GLOSS / PSMSL results (1/2)

COLLECTE LOCALISATHIR SATELLITES -
Comparison between GLOSS/CLIVAR (hourly data) and PSMSar(iinly data) with regard to altimetry

Trends of MSL differences are consistent for Jas&B-etween both datasets within the error of the method
estimated to 0.7 mm/yAplain et al., 2009 ; Valladeau et al., 2012

Formal adjustment errors are close between both indsitasets except for Jason-2
-> explained by the short time period considered witinthly in-situ data

Periodic signals are still to be further studied

GLOSS results PSMSL results
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CLS GLOSS / PSMSL results (2/2)
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Number of tide gauges considered between both in-situ elstas

Considering previous results, the global MSL drift betweSiimetry and PSMSL tide gauge data could
be more reliable, linked to the number of tide gauges consitle

Further investigations have to be performed to display tbal ocean global sampling and see if there
are some new areas when processing PSMSL data instead of 8COISYAR ones
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Regional studies

CLS
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Homogeneous results between GLOSS/CLIVAR and PSMSL tideggaetworks despite a different spatial
and temporal sampling> method reliable enough to assess global altimeter MSL ditis as well as the main

basins MSL drifts

Pacific is the main basin, consistent with globaltefor PSMSL data

Atlantic basin not homogenously sampled

Indian and Mediterranea are poorly sampled -> MSL dhaft consistent

GLOSS/CLIVAR
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MSL bias (cm)
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Vertlca‘ movemen!s !O !e COﬂSI!GI’E! W”en comparing

Glacial Isostatic Adjustment = response of the earth’s enveloppes to the masstniedtions following the
last deglaciation
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CLS altimetry and tide gauges

Impact on tide gauges:
Vertical crustal motion
Geoid changes
Basin volume changes
TG corrected using a model at this time

Impact on altimetry:
Geoid changes
Basin volume changes
corrected by applying -0.3 mm/yr to altimetry

[ T ol What happens if we use a GIA model to
-4.00 -2.00 -1.00 -0.75 -0.40 -0.15 0.00 0.5 040 075 1.00 200 4.00 COt‘reCt altimetry AND TG data. f)

mm,yr
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CLS Correcting GIA induced signals
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We use the ICE5G-VM2 model (Peltier, 2004) results
Standard comparison procedure (Valladeau et al.,)2012

GLOSS/CLIVAR tide gauges (162 stations used) PSM&& gauges (252 stations)
TP/Jason-1&2 merged altimetry ENVISAT along-track data
(19 years of consistent altimetry data) (1x1 griddembpcts)
— ocomtion soesoowommy | T e T T T e A a0
i -__ TG corrected Slope = -0.0834 mm/yr _- 1.5 :- . En\.r'isat;avec GIA moyen : Slope = -0.103 mm/yr [L.S.R. = 0.427]

TG and altj correct Slope = 0.15 my/yr
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Impact is low on the global mean differences trend
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How to com!me mI u!!|p|e !ecHnlques !o prow!e :

CLS reliable in-situ time series for climate applications (1/2)

» Tide gauge measurements require a rigorous quality control
since measurements are highly sensitive to biases or drifts
datasets, especially vertical movements

» The combination of multiple techniques is a way of
providing relevant tide gauge time series for
end-users and climate applications (2012 AGU Fall Meeting,
poster)

> In this study, DORIS and GNSS are considered as
complementary techniques to accurately determine thdaatrus
motion at a cm (or better) and mm/yr accuracy fo
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Better
detection of
altimeter
MSL drifts

positions and velocities
» Cross-comparison of altimeter and in-situ SSH '
differences from all altimeter missions (Jasonlé&2,
Envisat and TOPEX/Poseidon)

SSH differences (cm)

Al < SR

b I
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comparisons from the 3 main missions, Jason-1, _2_';‘:3%\:&»3?,%”'- 5): ;
TOPEX/Poseidon and Envisat Y | |

T

[ —— TOPEX/Poseidon

T
Jason-1

Envisat —

2 26 2 B0 M M 2 AE 290
i B i i i M T M [T T DAL NS M A |

-3
1994

http:/ v cls fr

1996 1998 2000 2002 2004 2006 2008 2010

Years



g@e How to comEme muiilp‘e !ec”nlques !O prow!e

CLS reliable in-situ time series for climate applications (2/2)
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> Comparison of vertical movements deduced [l GOUPQP- .nzme
from both ULRS GPS solutions and Icallwd02 (IR
DORIS solutions performed by CNES-CLS

» Computation of linear trends on tide gauge
time periods and calculation of the uncertainties 11/

with the CATS software (GPS coordinate time [t =n0 7 66

series analysis software) East | -1.97 0.42 NS =0:437
(2004-2010) +/-006 +/-0.26 +/-090 +/-0.25

» On 10 tide gauge sites colocated with GPS ., 180°

and DORIS stations (distance < 15 km),

differences are lower thans3-> GPS and
DORIS velocities are coherent with each other

»Altimeter datasets can be validated thanks to tide gaugéshwh g
provide independent sea level data

2
> New dataset of weekly gridded sea level anomaly fields over 2
the Arctic region from 1993 to 2009
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CLS Altimetry/Tide Gauges/Geodesy time series
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Sélection des capteurs
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