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Introduction

Traditionally, sea level is observed at tide gauge stations, which usually also serve as height reference stations for national leveling networks. One of the main
deficiencies to use tide gauge data for geodetic sea level research and height systems unification is that only a few stations are connected to permanent GNSS
receivers next to the tide gauge in order to systematically observe vertical land motion. As a new observation technique, absolute positioning by SAR using
active transponders on ground can fill this gap by systematically observing time series of geometric heights at tide gauge stations. By additionally knowing the tide
gauge geoid heights in a global height reference frame, one can finally obtain absolute sea level heights at each tide gauge. With this information the impact of
climate change on the sea level can be quantified in an absolute manner and height systems can be connected across the oceans.
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Data for the year 2020 were
collected at 10 stations In
Estonia, Finland, Poland and
Sweden and jointly analyzed - .
with GNSS data, tide gauge

records and regional geoid
height estimates.
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Left columns: Original Sentinel-1 SLC SAR image samples showing an area of 150 m x 150m around
ECR peak marked in green. Right columns: Image areas of 32 x 32 pixels oversampled by a factor of

32 as generated by point target analysis to extract the ECR peak position. He'Q hts & Sea Level (Data Combl natlon)
IERS2010 standards are applied to different observation types.
P ] «ﬂ-"”xmy = @GNSS Ell. Height [m] EIl. Height [m] [m] stations versus co-located permanent
. | ?ﬁf \\ \ Wiadystawowo +34.623 +34.640 -0.017 GNSS station height using local tie.
Leba_ +33.954 +34.389 -0.435 Bottom: Physical height of tide gauge
7o F N Ve_r_g' +29.073 +28.966 +0.107 above common reference surface.
v \ o @~ | ’ L?V"Sa +46.305 +46.840 -0.535 ECR Station Physical Height
’ E / Martsbo +75.526 +75.477 +0.049 @Tide Gauge Tide Gauge [m]
3 002} Vinberget +149.208 +149.654 -0.446 Wiadystawowo +0.119
_ _ Leba +0.553
004 | Height differences Dbetween ECR & Loksa 10616
[ A LOKs A RAUM A KOBB A Loks A RAUM A KOBB - . .y = ..
o A veRs A wao A N ol | AV A wo 4 e £/ GNSS varying. 3 stations exhibit good Emasalo -0.032
| LA ton 2 war 4 onl foow Ao & oam) agreement at dm level or better. ECR Rauma (0021
0.04 0.02 ) 0.02 0.04 004 002 0 002 004 006 Vo e . i . Kobben +0.317
AE [l AE m) a g | derived heights cause differences. Vinberget 1 086

Confidence ellipses for stations using all available observations in the 1GS: large square, EPN: small | | _ —
year 2020. The confidence is shown in the local North, East (right Sduare , EUPOS: red square. Tide gauges refer to EVRS. In ideal case height shall be zero. Deviations

image), and East, height (left image) coordinate frame. RMS below 1 mm per axis. can be attributed to the performance of the SAR positioning.
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the common EVRS. data and reports are available at: https://www.asg.ed.tum.de/iapg/baltic/
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