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INTRODUCTION
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INTRODUCTION

Geoid cannot be derived purely geometrically
and always needs a physical link
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METHODOLOGY

DYNAMIC TOPOGRAPHY

 Dynamic topography (DT) represents the
fluctuations of the sea level (SL) around the

geoid

* Physically meaningful quantification of the
sea level.

Sea Surface Height
N '9 Offshore

 » Hydrodynamic model
T

D
\ Coastal area

Geoid .
Tide gauge
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METHODOLOGY

Synergy of geodetic and oceanographic approaches (a) @
* Bathymetry and prescribed sea level along the
HDM open boundaries are not referenced to the
geoid (Slobbe et al., 2013).

Q
(@)}
C
« HDM model zero reference level is unknown &
* Thus there is a dynamic bias (DB) both in spatial Measurement
DB¢;) and temporal (DB p) domain EHTOHS R
(DBsp) P (DBrp) l pTeer prsll :
T T — Py, 3 0
e Bias between HDM and geoid can be derived oyl = DB.__[)
using geoid referred TG data 1 f D7
HDM DT ~«J§| GEOID

TG data are corrected for VLM and, transformed
to the mean tide concept referred to unified o
height system if needed 1 1 ELLIPSOID
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METHODOLOGY

, HDM performance in comparison with TG
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METHODOLOGY

Synergy of geodetic and oceanographic approaches

Bias between a tide Bias values were interpolated
gauge measurement and to every HDM node using the
hydrodynamic model (HDM) inverse distance weighting

is evaluated at the exact

| moment of satellite pass by method, resulting in offshore
comparingin situ observation dynamic topography (DT)
with mean model value in that can be used for deriving

marine geoidal heights.

Sea Surface Height

P
A

the range of 10 km.
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METHODOLOGY

Choose control points from initial

to close the gap

Average
I ﬁ

All land NaN points wil be restored later Points from mainland just to enable
further processing (matrix without voids)

Apply Gaussian 2D

Mimic R-C-R smoothing

Calculate Thin Plate
Surface (TPS)
(transform to cartesian
before calculation)

A 4

NB! Just in case we do
not want to use GGMs

Figure from Lombaert, 2006

Apply any suitable smoothing method
onto residuals

Subtract TPS from unified
 land geoid and SWOT-geoid
(transform to cartesian
before calculation)

step

Subtract from previous

0025 - -
] 200 20

Substitute the residuals with smoothed ones
and construct the whole chain backwards!
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RESULTS

Difference between RAW and smoothed surface
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As a result, the most significant component of
SWOT artifacts is eliminated, preserving other
features as much as possible (with an offshore '

difference of £1 cm).
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RESULTS

SWOT-geoid slopes BSCD2000 slopes
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RESULTS

Standard deviation of differences across latitude transects

Difference between N1 and Ngccpo000
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RESULTS
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CONCLUSION

* A geometric geoid derived from SWOT data and the synergy of HDM and TG exhibits comparable
performance to existing geoids (standard deviation with independent validation sources < 5 cm).

* Method facilitates the quantification of errors in regions lacking precise gravity measurements and
can be integrated into calculations of gravimetric geoids (after transforming into gravity
anomalies/disturbances).

* The applicability of this method extends globally, particularly to enclosed seas and coastal areas of
the open ocean.

* The primary advantage of the method lies in the fact that the developed geometric geoid model,
utilising the synergy of HDM and TG, achieves satisfactory alignment with the relevant height
system.

* Nevertheless, there remains significant room for improvement, in terms of the quantity and quality
of data, in the refinement of the method and experiments in other areas.
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Thank you!
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OUR VISION

Vert.ref.

B vsL

N2000

Chart age

D 0-1 years
\:\ 1-2 years

2-3 years

* Mean sea level chart datums are not stable, hard to
unify, update and use.

3-4 years

4-5 years

* Navigation and offshore engineering could utilise
unified geoid-based chart datumes.

* Obtaining a consistent and stable vertical reference
datum ( e.g., geoid) enables the synergy of data and
enhances research capabilities.

MSL Chart datums in Finland — ongoing transition to geoid based chart
datums.
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