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Key Points

 Modelling of non-linear station motions

— Periodic signals: annual, semi-annual
— Post-Seismic Deformation (PSD)

* Implications to ETRS89 realization
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ITRF2014: GNSS

ITRF2014 sites
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Periodic Signals
Annual & semi-annual terms

estimated, using:

nf P as ';,-
AX; =) a'cos(wit) +b'sin(wit)  PWWAAEN
i=1
AX f total sum of all frequencies A N
1 number of frequencies |
2 . .
T4 }
T period of the ith frequency .

==> 6 parameters per station & per frequency,i.e. a& b
IGN along each X, Y, Z axis.
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Periodic Signals
Annual & semi-annual terms

estimated, using:
nf
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Impact of estimating seasonal signals

* Negligible impact on horizontal velocities

 Up to 1 mm/yr change in vertical velocities, for stations with
large seasonal signals, large number of discontinuities,
or/and data gaps in time series
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Post-Seismic Deformations
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ITRF2014 Sites atfected by PSD

Red Stars: EQ Epicenters (58)
Green circles: ITRF2014 sites (117)
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Post-Seismic Deformations

* Fitting parametric models using GNSS/GPS data
— at major GNSS/GPS Earthquake sites

— apply these models to the 3 other techniques at
co-location EQ sites
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PSD Correction

Regularized Position (ITRF2014)
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How to use ITRF2014 PSD models ?

Regularized Position (ITRF2014)

Xpsp(t) =X (o) X(t—to) 0 X psp|(t)

l e
ik t—tt v _t
— E Al log(1 4 . A¢(1l —e 7&
@ 1—1 z g( Tzl @Z; ?J( )

Local Frame: E,N,U

PSD Subroutines available at ITRF2014 Web site:
http://itrf.ign.fr/ITRF_solutions/2014/
IGN

EUREF2016 Symposium, San Sebastian, Spain, May 25-27, 2016



TUBI ISTA

TUBI_20B80EMDOT trajectary |STA_20807M 001 trajectory
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ANKR

AMNKR_20805MOD2 trajectory
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From ITRF2014 to ITRF2008
Using 127 stations

Offset -0.01 2010.0
+ :|:0.2 :I:O.l :I:O.l +0.02
Rate 0.1 0.0 -0.1 0.03 -

+ +0.2 +0.1 10.1 +0.02




NSTITUT MATICN AL
DE LINFORMATION
GEOGRAPHIQUE
T FOR ERE

Implication to ETRS89 realization

Compute “ITRF2014 ==> ETRF2000” 14 transformation
parameters

Use ITRF2014 EPN+ stations

Transform ITRF2014 EPN+ station positions & velocities to:
— ETRF2000

Benefit for an update of ETRS89 realization based on
ITRF2014: ETRF2014 frame ?
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Transfo ITRF2014 => ETRF2008

Table 5: Transformation parameters from ITRF,, to ETRF2000 at epoch 2000.0
and their rates/year

v

Table 5: Transformation parameters from ITRF,, to ETRF2000 at epoch 2000.0
and their rates/year

ITRF Solution T1 T2 T3 D R1 R2 R3

mm | mm | mm | 1077 mas mas mas
ITRF2008 521 | 493 | -585 | 1.34 | 0.891 | 5.390 | -8.712
Rates 0.1 0.1 -1.8 | 0.08 | 0.081 | 0.490 | -0.792
ITRF2005 541 | 502 | -53.8 | 040 | 0.891 | 5.390 | -8.712
Rates -02 | 0.1 -1.8 | 0.08 | 0.081 | 0.490 | -0.792
ITRF2000 540 | 510 -480 | 0.00 | 0.891 | 5.390 | -8.712
Rates 00| 0.0 0.0 0.00 | 0.081 | 0.490 | -0.792

ITRF Solution T1 T2 T3 D R1 R2 R3

mm | mm| mm/| 1077 mas mas mas
ITRF2014 53.7 | 51.2 | -55.1 | 1.020 | 0.891 | 5.390 | -8.712
Rates 0.1 0.1 -1.9 1 0.110 | 0.081 | 0.490 | -0.792
ITREF2008 52.1 | 49.3 | -58.5 1.34 | 0.891 | 5.390 | -8.712
Rates 0.1 0.1 -1.8 0.08 | 0.081 | 0.490 | -0.792
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Transformation parameters

From ITRF2000 to ETRF2000:
54.0 51.0 -48.0 0.0 1.701 10.290 -16.632 10:001

Rates 0.0 0.0 0.0 0.0 &081 0.490 —0.792j
V

Angular velocity of Eurasia

From ITRF2014 to ETRF2014P (Preliminary):
55.3  53.1 -52.7 0.0 1.848 11.172 -15.939 10:001

Rates 0.0 0.0 0.0 0.0 0.088 0.532 -0.759
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Horizontal Velocity Ditffs ETRF2000 -ETRF2014P

EOD - E14 horizontal velocity diffs
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UP Velocity Difttfs ETRF2000 -ETRF2014P

EOD - E14 UP velocity diffs
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Coord diffs ETRF2000 — ETRF2014P at epoch 2015.0

Coord diffs ETRF2000 ETRF2014 at epoch 20150
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Conclusion
ITRF2014 innovations:

Estimating seasonal signals

— No significant impact on horizontal velocities

Precise modeling of Post-Seismic deformations

Transformation parameters between ITRF2014 &
ITRF2008 are small

TWG might recommend an ETRF2014 frame
instead of ETRF2000
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