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Décrire et comprendre les variations du niveau de la mer (in situ)

2 observables : Le niveau marin et les mouvements de la croute terrestre
2 instruments: La marégraphie et le GPS



2001 : Proposition de créer un centre de données
marégraphique (accord de I'IGN et du SHOM)

2003 : 1¢rs obs. diffusées sur internet (2¢™¢ pays en Europe)

2007 ; 1°¢* Champ de vitesses GPS (utiles) aux marégraphes
publiées

2010 : Demande du programme mondial GLOSS de la
COI/Unesco
* SONEL — GLOSS Data Assembly Center for GPS@TG
2011 : ™
* Labellisation SO de I'INSU
* Labellisation SOERE d’AllEnvi
* Mesure phare du PNACC

* Adoption de SONEL par le groupe d’exp‘e’f’jcs GLOSS (11
novembre)



SONEL : Un systeme de systeme
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Convention de collaboration inter-organismes
Signée en juin 2014 entre membres fondateurs
CNRS / IGN /SHOM / ULR / UPS
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Depuis 2010 (instruction du premier ministre) :
Référent national pour la marégraphie :



Le Systeme SONEL

Systeme ouvert (concu comme tel : accueillir d’autres
réseaux marégraphes/GPS)

e
SONEL

www.sonel.org

Objectif : Diffusion de données de la meilleure qualité
- Niveau de la mer

- Position et mouvement des stations GPS

- Rattachement

Ambition : Référent sur les questions de niveau marin

Plus value SONEL
- Centralisation de I'information pertinente
- GPS, marégraphie, nivellement, métadonnée
- Regard critique sur les données
- Niveau de la mer
- Controéle qualité des observations GPS (RINEX)
- Analyse & Produits
- Centre d’analyse => cohérence des analyses !
- Tendances du niveau marin (relatif & absolu)
- Vitesses verticales/horizontales

Place a la pratique ...
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_ Observations

57 Products (demonstrative)

4 Programmes (GLOSS)

|_|CGPS@TG

7 Users

| |Documentation

= Partners & Contacts

Stati:n manager only
Login *
sscceses *
Connection

or ULR authentication
e

Search Ok

= Welcome to SONEL

SONEL aims at providing high-quality conti of A
sea- and land levels at the coast from tide gauges (relative sea A"f 2 oy
levels) and from modern geodetic techniques (vertical land motion / m
and absolute sea levels) for studies on long-term sea level trends,

fol’lture. 19-21 June 2014 at the University of La Rochelle ¢ June
4

\ International workshop : Marine submersions. Past, Present,

lo,

e e atimet : aw
b alen the caloionof Ssice Stastey oakstance "q“:-fz\s GPS data downloaded out of the automatic data flow (Jan.
SONEL serves as the GNSS data assembly centre for the Global Sea "“g:‘" 2013 to March 2014) (9 avril 2014)

Level Observing System (GLOSS), which is developed under the oo

auspices of the 10C/Unesco. It works closely with the PSMSL by developing an integrated 3 s % 14
global observing system, which is finking both the tide gauge and the GNSS databases for a ,v,',’,,?',';,sgw atthe College de France, Paris, 10-11 June 2013 (
comprehensive service to the scientific community. it also acts as the interface with the

scientific community for the French tide gauge data. | SEE PREVIOUS NEWS | )

— ses 400 4 vets s e coee

BAMFIELD (UCLU)

‘ Combined velocity : 334 2 0.42 mm/year

GPs

scity : 409 £ 0.3 mm/yes:
Tide gauge velocity 0
| | | Selected period - 1978 »> 2011

| Statistics

| NnoT2

Value | 057 202 mevyesr

Time span : 10.3 years
Data completeness - 100 %

More about NOT1

Help us to have the most
complete and updated database

SURVEY FORM ’




www.sonel.org

Les données marégraphiques

TIDE GAUGES

Home )—{ Observan'ons)—4 T:degaugﬁ)

¥ Products (demonstrative) | Map
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2 Users -
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‘ The station works properly : data are available
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www.sonel.org

SAINT-PIERRE-ET-MIQUELON

Station summary

Responsible organization: link to REFMAR web

Mean sea level

Sea level (mm)

2012-09 2013-01

2013-05

SAINT-PIERRE-ET-MIQUELON (SPMIQ) - Daily means (Demerliac Filter)

— Validated data
— Raw data

2013-09 2014-01 2014-05
Data sourca: REFMAR

M-DD] u Download this validated data

Links to data sources
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www.sonel.org

Les données GNSS

SONELJJ =

-t Home
Home )of Data Jod GPS Jod Saimt Plere )
(1)) Presentation
_ Observations
= Products ([demonstrative) I C‘ N Contact name : RGP Team
i E-mall : rgpadmingign.ir
‘i Programmes [GLOS5) - Ageney : 15N - Insthut Geographigue National
__| CGPS@TG
7 Users ~+ Station summary STPM
 Documentation IES-type acranym : STPM '
Partners & Contacts 4677782378 E
[ & . TT7823:
y 1 55, 2
Station manager only - o
Login * Installed date : 2002 05 20 ]
P % Decommissioned date :
\ Connection FRANCE [m]
ot ULR zuthentication SARNT FIERRE ET MIOUELON
-
Search Ok Station status : active [green)
™ -
Distance to Tide Gauge (m} : 12
| \ Dumes number : 37301MD04
w N
Z 1G5-like station form : stpm_20140324 log (curent) | W | | View Updsate .
=) [TeTGleTw]o]
UJ ~+ Data available at SONEL STPM
- b 1 !
2012-12 2014-01 2014-02 2014-02 2014-04 2014-05 2014-06 20148-07 201 4-08 2014-09 2014-10

Firstdata - 2013-12-01 (2013-335) — Latest cata - 2014-10-05 (2014-281)
Click on the timefine to display detailed calendar

*
Plots genersted using sotware
caeioped Wil e EPN team at
OUSENENONS & aCKng Pariommence ROB

~= Co-located instruments STPM

Tide gauge : SAINT-FIERRE-ET-MIGUELON srmg

~= Leveling & Datums STPM

| = = |

~=" Photo album STPM

i




Les données GNSS

I Carte | Quelles données GPS ? | Comment accéder aux données GPS l Quelles solutions GPS ? _
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Les données GNSS

GPS

! Home

— Home )—4 Observations }«4 GPS ’
() Presentation
~= Which GPS station
- Observations
¥ Products (demonstrative) N Map I What GPS data? | How to get access to the GPS observations I Which GPS solutions ? _

www.sonel.org

"4 Programmes (GLOSS) This graph shows the evolution of the number of Rinex files available on SONEL (per DOY) since 1991-079
. IcePs@TG Number of RINEX files on SONEL, per day
£ Users : 3
HIH A = Z DOY: 2013-02-22 |
3 mi I I ion L ocimenianios A Total: 615
| GPS@TC: 457
= Partners & Contacts GPS@TG <500m: 159 — Total
el CLOSS stations: 129 — CPS@TC
Station manager only 500 GLOSS stations <500m: 43 | =
g * | — GPS@TG <500m
o9 = GLOSS stations
oo % 400 — GLOSS stations <500m
. Connection
or ULR authentication 300
e
Search Ok

100

o - o
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

The GPS observations that we provide are in the form of daily 30s files (24h of observations at 30s intervals) in the standard international RINEX format.
Further information on the RINEX files.

Apart from the RINEX observation files of the GPS stations, SONEL provides ancillary information which enables a precise analysis of the GPS measurements,
in particular :

» the precise orbits of IGS,

» the Earth orientation parameters of ICS.

~=~ Survey on Continuous GPS and Tide Gauge co-locations (CGPS@TG)

In order to get a better idea of the status and opportunities on continuous GPS positioning of tide gauges, a survey is carried out periodically within ™~
various geoscience communities. The survey aims to identify the existing permanent GPS stations which are close to tide gauges (up to
approximately 10-15 km).

» The survey results can be viewed in conjunction with SONEL data holdings on the map (above). Purple symbols
correspond to stations for which there are no observations in SONEL yet.

» By clicking on the table icon an on-line updated view of the CGPS@TG information that has been supplied to us is
displayed. The table can be sorted by clicking on the column items, and a version of the view (table) can be
/ A downloaded in a format compatible with applications like excel {.csv).

= "
SURVEY FORM » A "kmz’ file provides a Google Earth view of the CGPS@TG geographical distribution. The cgpstg.kmz file is consistent
\_) with the above mentionned table (updated weekly). Clicking on a station symbol provides ancillary information on the

station, and further clicking on the station name provides access to the so-called GPS sitelog (if the GPS data are
available). The CGPS@TG ‘kmz’ view might be useful in conjunction with the ".kmz' files of satelite radar altimetry ground tracks provided by CLS, or with
the ’.kmz’ file of tide gauge records provided by the PSMSL.

Survey results table

» In addition to the periodic surveys, information on CGPS@TG co-locations can also be supplied to us any time by filing in this form. Thank you in  Survey results on
advance for your collaboration. Jkmz file

» The sitelog generation tool can help you generate a sitelog file for your station, suitable with IGS requirements.




Visualisation de données /produits

Visualisation du champ de vitesses verticales

Analysis center : ULR
| solution : ULRS (Latest solution) [ sowtionts) @ [&]

SONE

www.sonel.org

Latest solution :
ULRS

326 TRENDS ARE DISPLAYED ON THE MA

Past solution -
ULR4

Carte du YELL CACS-ACP
champ de Value : 6.23 £0.25 mm/year
vitesses ot i wm PR
verticales More about YELL . : "'e.e_'\%ﬁ o Ny
' Ethiop

CREDITS

2000 km
r—— 66°38'12.2"N, 123°45'00"E

| citation

B Please cite this paper if you find the results useful:

A. Santamaria-Gomez, M. Gravelle, X. Collilieux, M. Guichard, B. Martin Miguez, P. Tiphaneau, G. Woppelmann (2012) : Mitigating the effects
of vertical land motion in tide gauge records using a state-of-the-art GPS velocity field. Clobal and Planetary Change, Vol. 98-99, pp. 6-17.

http://www.sonel.org/-Vertical-land-movement-estimate-.html?lang=en




Visualisation des séries temporelles GNSS

www.sonel.org

poayss cotr, SN I N I I N

Reference Frame: ITRF2008 GPS Solution: ULR5 B
Ellipsoid: GRS80
Position PERT - Weekly solutions
(Reference epoch: 2003.0027) 0.04
Longitude (°): 115.88525002
Latitude (°): -31.80196686
Height (m): 127106 003
Velocity (mmiyr):  -2.99 +/-0.34 I 0.02 1] §
Offsets (mm)
n 001
o &
1996164 M 12.9+/-0.6 P g
£ 0
1998204 M -8.8+-07 ¥
- <
= o
2001157 M 94 +-07 :u o
2003155 M 5.7 +-0.7 3
2009019 U 8.0+-0.7 -0.02
Material change or ¥
malfunction 005 5 X . . X $
E Earthquake | | | | | |
U  Unknown -0.04
S s 1995 1997.5 2000 20025 2005 2007.5 2010
- Position discontinuity Highcharts.com
— Velocity discontinuity
[V] show discontinuities [_|remove trend [_| show annual signal [_| show position offsets
Vertical component J East component J North Component J

[ Download the time series data file ]

Par défaut: affichage de la série avec la tendance et les dates de
discontinuités

Options: affichage du signal annuel et des offsets estimés, suppression de la
tendance.
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Home )4 Products {demonstrative) )¢ Sea level trends )

As observed by a tide gauge << »» Corrected with nearby GPS
Data from PSMSLgg | »> Data from PSMSL and SONEL

""lz

BAMFIELD (UCL)

lative Sea Level
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Tendances aux marégraphes

Home )4 Products {demonstrative) )< Sea level trends )

SONEL

www.sonel.org SWITCH
Rg¥ -
Relative (to the land) solute (geocentric)
As observed by a tide gauge €€ »» Corrected with nearby GPS

Data from PSMSL < »> Data from PSMSL and SONEL

Absolute Sea Level Trends

102 TRENDS ARE DISPLAYED ON THE MAP
e TN 0 e

]
y

¢ iy A

North 405
Atlantic
Ocean
-0.5/+05
=N "Tj {‘/7«0.5
b CEEEBEER e e : @«1
Brazi T Nenzena Conen
— e TP 1<-2
SONEL )8 : . Zy
{ Indian L
el Yy / Madagascar
) 3 Ch-le,, : 1P South Bola\nMC Ocean Australia &7 <-4
CelCile— i Atlantic 0 o :
FeTT y ) Ocean South Africa | @ l
Terms

1960 Select or enter the start and the end of the period of trends estimation 2011

ALLTTLLLTTTT LI TLLLLLLL L ETTTTTTTTLLLTTL LTI

L O 0t 1 1 1 1 1 1 1 et 1 0 U A 1 W 1 1 A
1500 1910 1520 1930 1940 1950 1960 1970 1930 1990 2000 2010




Une grandeur fondamentale : Le niveau de la mer (in situ)
Un enjeu majeur : Décrire et comprendre ses variations
Des partenaires : CNRS, Universités, SHOM, IGN

Des moyens :

()
A

WSTITUT HATIHAL Humains et financiers: ~ 6 ETP / 110 K€/an (2 millions d'€)
S Informatiques : Centre de calculs (cluster de 512 nceuds) + Archivage (7 To)
Nécessité de pérennisation des financements (pluriannuel)
=0 Des flux de données :
ol Niveaux moyens pour les marégraphes Francais (62 stations)

Déplacements verticaux pour plus de 250 stations GPS co-localisées dans le
monde (~ 150 de plus dans la prochaine solution ULR6)

Des produits :
Tendances aux marégraphes (PSMSL)
Mouvements verticaux et horizontaux
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