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Introduction
In order to close the gap be-
tween geophysical Earth rota-
tion models and geodetic ob-
servations in the daily and
sub-daily frequencies we have
started a project SPOT, with
the goal to develop a new
model of short period Earth
rotation variations based on
ocean tide models.

Data - EOT11a
We will base our calculations on
EOT11a, developed at DGFI in Munich.
It is based on satellite altimetry data
from 1992–2011.

Mission Years
TOPEX/Poseidon 1992–2005
ERS-2 1995–2011
ENVISAT 2002–2012
Jason-1 2001–now
Jason-2 2008–now
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EOT11a height amplitudes of M2 tide in cm.

Tides used for the calculation

Tide Period Body Tide Period Body
M2 1

2 day Moon M4 1
4 day Moon

S2 1
2 day Sun S1 1 day Moon/Sun

N2 1
2 day Moon Q1 1 day Moon

K2 1
2 day Moon/Sun P1 1 day Sun

2N2 1
2 day Moon K1 1 day Moon/Sun

O1 1 day Moon

Tidal spectrum.

Validation

We will compare the derived Earth rotation
variation with observed values by space geodetic
techniques. For this task we will use the Vienna
VLBI Software (VieVS), an analysis program for
Very Long Baseline Interferometry data. It has
been developed at Vienna University of
Technology since 2008.
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Ocean currents

The calculation of the relative angular
momentum requires information about tidal
currents. Since EOT11a does not provide those,
the derivation of tidal ocean velocities is a major
task within the project. To calculate barotropic
currents, the following effects have to be taken
into account: Coriolis force, self-attraction, Earth
loading and bottom friction.

The results for the tidal current velocities will be
validated by comparison with the assimilation
HAMTIDE model.
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HAMTIDE M2 total volume transport amplitudes (color).
Arrows are east/north volume transport amplitudes (m2

s ).

ERP transfer

Transfer functions are in principle proportionality
factors used to transform the geophysical
excitation into polar motion and length-of-day
(lod).
There are two possible improvements with
respect to transfer functions: One is to constrain
them using VLBI observations; another is to
consider the corresponding effect on the change
of the inertia tensor. We will also test this
approach under the aspect of anelastic behavior.

Minor tides

In order to account for smaller terms and nodal
modulations of the eight major constituents,
admittance assumptions and nodal corrections
will be applied.
On the other hand, the time span of the altimetry
observations might be long enough to estimate
more (minor) tides directly in the ocean tide
model.
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