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GNSS@TG: What are we talking about?
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RSL : Relative Sea Level (wrt to benchmark / ground)
VLM : Vertical Land Motion

DH : Difference in Height between the GNSS antenna reference point and Tide Gauge Benchmark / datum
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SONEL Data Assembly Centre in a nutshell
(the GNSS component)

www.sonel.org

ARAR K AR RRR - AR - Lo
S TR BT e 2 —
oo e @@ @sroas  FHRE> 22T 0

GNSS SERVICE
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Over 7 500 000+ daily
files of raw GNSS data
(a.k.a. Rinex files)

https://www.sonel.org/-GPS-.html




SONEL Data Assembly Centre in a nutshell
(the GNSS component)
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SONEL Data Holdings: GLOSS core stations

Distance GNSS - TG
15 km: 171 sites 180° 120°W 60°W 0° 60°E 120°E 180°
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SONEL Data Holdings: GLOSS core stations

Distance GNSS - TG

15 km: 171 sites 180° 120°W 60°W 0° 60°E 120°E 180°
1km: 97
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SONEL Data Holdings: GLOSS core stations

Distance GNSS - TG
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SONEL Data Holdings: GLOSS core stations

Distance GNSS - TG
15 km: 171 sites 180° 120°W 60°W 0° 60°E 120°E 180°
1km: 97
0.4 km: 61
0.1 km: 44 60°N
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Distance: a poor criteria (coarse proxy)

Distance GNSS - TG
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Implicit assumption : constant motion across
the local area in between GNSS and TG.

Thus, the relevant information is local VLM :

- Local VLM can be uniform up to 10+ km

- Butit can also show substantial differences
as short as 100 m distant (e.g., pier stability)
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Distance: a poor criteria (coarse proxy)

Distance GNSS - TG
15 km: 171 (59%)
1 km: 97 (33%)
0.4 km: 61 (21%)
0.1 km: 44 (15%)
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Implicit assumption : constant motion across
the local area in between GNSS and TG.
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Thus, the relevant information is local VLM :

- Local VLM can be uniform up to 10+ km

- Butit can also show substantial differences
as short as 100 m distant (e.g., pier stability)

# of stations

N
o

10m 100m 400m1km 10km

GNSS-TG distance [m]

La Coruiia (GLOSS 243)

SA - INSAR (Reduced to ACOR -2.26 mm/yr)

(o)}

1 I + Xl\ \ [I
+++* Jﬂlx /\.. s I\ + ﬁJ]wj[\‘tw: L /\l I |

RSL + 20 (continu)
[ Altimetry velocity * 20

|I- —— RSL > Altimetry velocity * 20
E —— RSL € Altimetry velocity * 20
N 0 TG trend
Littoral ENvironnement 2] 5 10 15 20 25

et Sociétés

Distance [km]
La Rochelle
Universite

Sea level trend [mm/yr]




Focus on participating countries (list of
Germany (1)

& Ireland (2)
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Focus on participating countries (list of 25 Feb)
Panama (2) & Peru (1)
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Question to Peru national Focal Point:
- Is Callao TG correctly located? (distance)
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Focus on participating countries (list of 25 Feb) (mfﬁt" A

—
SONEL

China (5) & India (7) o sonelog
7 A2 ad E NN 2
@® No GNSS < 15 km reo_ 5 | ® E°§E::15km
! ‘ i @ No ata
\., ’ No GNSS da\t:’a ‘ ‘ ® GNSS

~ s
\
\
Dy -
B SN
@

Please, reach out to me during the meeting
. to examine your situation and
@5 how we can help fulfilling GLOSS core station requirements
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Focus on participating countries (list of 25 Feb)/gga;
Angola (1) & Cuba (3)
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Please, reach out to me during the meeting
. to examine your situation and
@5 how we can help fulfilling GLOSS core station requirements
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Focus on participating countries (list of 25 Feb)
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Abi s Data Products GLOSS Training Links
You are here: home > data > gnssir > . H
o ERTRTD https://psmsl.org/data/gnssir/
o Ppnal homepage .
e GNSS-IR Site Map
o Site page example (Newlyn)
o Other useful files n w Q Y
About GNSS-IR =] ¢ 9 &
@ Introduction
= Processing procedures 0¢THAME , ,
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o GNSS shadow widget Q
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Q Decommissioned - reflectometry works well, data are available, but site is no longer operating
, Questionable - reflectometry works semetimes or the signal is very weak probably due to location
, Bad - no data available at the site, either due to positioning of the sensor, lack of signal to noise ratio
data, or data sampling is inadequate for the height of the sensor
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See 17t GLOSS GE meeting minutes and discussion about

setting up a Working Group to keep up with advances in this area
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Focus on participating countries (list of 25 Feb)

Norway (5)
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For Tide Gauge monitoring, GNSS equipment changes should be kept
to the strict minimum. For instance, to address signal deterioration.

18th GLOSS GE meeting, Panama, 11-14 March 2025




Focus on participating countries
USA (26)

Action from SONEL to USA colleagues (NOAA and UHSLC) to
examine how we can get the GNSS data from Johnston Is. (109)
or Atlantic City (219)?
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Overview of SONEL Data Holdings (complete) _ SDﬁEL
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GNSS position time series & velocities

Individuals directly
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| 1320+ stations nearby TG / 150+ agencies / 60 countries A A AJ

Over 7 500 000+ daily
files of raw GNSS data
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GNSS position time series & velocities

www.sonel.org

GNSS solutions

Sea and land levels at the coast

CREDITS
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5000 km

See 17t GLOSS GE meeting minutes and discussion about
setting up a Working Group to examine this issue
or to approach IAPSO Commission on Mean Sea Level and Tides
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Concluding remarks
» GLOSS Core Stations : GNSS co-located at Tide Gauge

*  To monitor TG datum and bench marks stability (local vertical land motion)
* Two possible strategies:
« A3 party (agency) GNSS is located nearby (less than 1 km):
— contact owner and ensure data availability in agreement with IOC/UNESCO policies (open and free)

— conduct initial levelling campaign to link GNSS antenna reference point to Tide Gauge datum (bench mark)
— repeat levelling campaigns (yearly) to assess local stability between GNSS antenna and Tide Gauge

» Install your own GNSS station at the very Tide Gauge location (reduced costs, esp. levelling)

»  GNSS-Reflectometry: new Tide Gauge technology
* In addition to the set of available ones (radar, pressure...), best adapted for certain environments
*+ See PSMSL portal on GNSS-R for mean sea levels (https://psmsl.org/data/gnssir/)
+ Stay tuned as research advances in this area (GLOSS Working Group)

= Mapping coastal subsidence with INSAR data (combined with GNSS)
* InSAR is progressing rapidly with new satellite missions (e.g., Sentinel-1 from Copernicus)
» High-resolution spatial view (30-100 m) with uncertainty level of less than 1 mm/year

Please, reach out to us for any supplemental information or assistance
Team e-mail: sonel@sonel.org

18th GLOSS GE meeting, Panama, 11-14 March 2025




Participating Countries listed after Feb. 25%
Argentina (4)

www.sonel.org

MPLAOOARG
0.021
0.01; i
> A
I £ _0.01- —
o Decommissioned
D —0.027 in 2008
—0.03 Nearby station
. . operational at
—0.04 1
several km
I —0.051 : ‘ |
2005 2010 2015
PDESOOARG
—0.01+
'S —0.02 A
! : Decommissioned
\ . . : = _5.03 in 2007
‘ | , : Nearby station
R ! L - r operational at
} R — 4
W5 ‘ | ~ 0.04 several km
S \ 1 ) . . . .
ey ' ) , 2005 2010 2015 2020

18th GLOSS GE meeting, Panama, 11-14 March 2025




Participating Countries listed after Feb. 25%
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Participating Countries listed after Feb. 25%

Chile (7) SONEL
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Participating Countries listed after Feb. 25%
Denmark - Greenland (5)
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Participating Countries listed after Feb. 25

Ecuador (2) El Salvador (1) SONEL

www.sonel.org

Please, reach out to me during the meeting
to examine your situation and
@E how we can help fulfilling GLOSS core station requirements

18th GLOSS GE meeting, Panama, 11-14 March 2025




Participating Countries listed after Feb. 25
Egypt (2)

www.sonel.org
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Question to Egypt national Focal Point:
Q\\ - Are there plans for a GNSS at Suez (1)? ~0.061
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Participating Countries listed after Feb. 25

%L’ @ < www.sonel.org
Kenya (1) Mauritius (1) Morocco (1)
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Please, reach out to me during the meeting
to examine your situation and
@E how we can help fulfilling GLOSS core station requirements

18th GLOSS GE meeting, Panama, 11-14 March 2025




Participating Countries listed after Feb. 25
Puerto Rico (1)
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Participating Countries listed after Feb. 25
Russian Federation (12)
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@® NoGNSS < 15 km

Question to Russia national Focal Point: No GNSS data

- Are there plans for a GNSS at Mirny (25)? Kaliningrad (97)? Murmansk (274)? since May 2022
Russkaya Gavan (99)? Dikson (312)? Provideniya (309)? Yuzhno Kurilsk (90)?




Participating Countries listed after Feb. 25
Spain (3)
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Participating Countries listed after Feb. 25
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Sweden (2)
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Participating Countries listed after Feb 25t :
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Participating Countries listed after Feb. 25
Venezuela (1)
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Please, reach out to me during the meeting
to examine your situation and
how we can help fulfilling GLOSS core station requirements

18th GLOSS GE meeting, Panama, 11-14 March 2025




Focus on participating countries:
France (19)

www.sonel.org
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