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Mots Clé

e ITRF etla réalité d’une Terre déformable
« Mouvements linéaires

« Mouvements non linéaires
— Périodiques: saisonniers et autres (e.g. draconitiques)
— Deformations post-sismiques
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Current/possible Reference Frame Representations

"Quasi-Instantaneous’ Frame: average of
station positions over a *'short' time-span:

— One day or one week of observations

==> Non-linear motion embedded In time series
of quasi-instantaneous reference frames

Long-Term Secular Frame: mean station
positions at a reference epoch (t,) and
station velocities: [X(t) = X(to) + X (t — to)
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""Motions'" of the deformable Earth

* Nearly linear motion:
— Tectonic motion: mainly horizontal
— Post-Glacial Rebound: Vertical & Horizontal
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X(t) = X(to) + X(t —to)

Xi=X(tg) + (ts — to)X +Ts + Do X! + R X!
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""Motions'" of the deformable Earth
« Non-Linear motion: 5

— Periodic:

« Annual, Semi & Inter-Annual -
caused by loading effects
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« Other periods, e.g draconitics

==> Apply a geophysical model
or estimate periodic signals by:

Zacoswt+bsinwt
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Surcharge Atmospherique: Irkutsk

IRKT _12313M001 Residuals
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Surcharge Atmospherique: Irkutsk

IRKT_12313M001 Residuals
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ESA GNSS Repro 2 Vertical velocity differences
(Standard — Annual+Semi-Annual)
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Position Residuals of Porto Velho, Brazil

Standard Solution Ann+semi-ann removed

POVE_41628M001 Residuals POVE_41628M001 Residuals

'\elocity change

vy A

-10 4 - -10 4

NORTH (mm) NORTH (mm)

-15 -15

15230" m 2309 3310 2011 2mMz 2313 2314 Horizontal 15230" m 2309 3310 13311 2012 2313 2314
° - 0.2mm/yr -

| WA L

-0 I -0
-15 . . E.AST I:II’T‘II'T‘III , . . 15 . . EAST I:II’T‘II’T‘I]I . . .
mm 2008 2009 2010 201 2012 2013 2014 mm 2008 2009 2010 201 2012 2013 2014
25 L - - 25 |
» o | Vertical: = |
10 ’ { - 10 ' -
: Ny 1.7 (20.15) & |
E Z - tﬁ [
10 mm/yr 10 _ |
20 20 -
- . UP (mm) - . UP (mm) '
2007 z:m- 2009 2010 2011 2012 3313 Z.'.!ﬂd 2007 z:m- 2009 2010 2011 2012 3313 Z.'.!ﬂd

1IGin
DE LU'INFORMATION
R E

Journées Recherche IGN, ENSG, Marne la Vallée, 20 mars, 2015




IGN
INSTITUT NATIONAL
DE LINFORMATION

NUE
E RF

|GS station posmon Up reS|duaIs stacked periodogram

Spectral power {mm?)
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""Motions'" of the deformable Earth

« Non-Linear motion:
— Post seismic deformation

ok S -« Piece-Wise Linear
S k1 (PWL) function
EM . » Parametric models:
g .._——— * Logarithmic

199 xn e 2k

* EXxponential
 Log+ EXxp
 Two EXp
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Parametric post seismic models

Parametric models for postseismic displacements :
vie {E,N,U}, Xi(t) =

X1(to) + V1 x (t — o) , U< Tleq
Xo(teg) + V2 X (t — teg) + D(t — teq), t> teq

Parametric postseismic models use logarithmic or exponential functions :

D(t — teq) with

L—"T
D(t — tege) = A log(1+——=) (1)
or ——
D(t_teqk)z All—eT = ) (2)
[e.g. : Kreemer et al., 2006]
or -
) Rl _ ek
D(t — tegk) = A1 log(1+——2) + Ay (1—e” =2 ) (3)
- Tt ek
D(t—teqk).: A1 (l—e & )—}-.A\; (l—e V2 ) (4)
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Stations affected by a EQ-soln

(Métivier et al., 2014)
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Une station ITRF2014 au Japon
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Une station ITRF2014 au Japon
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Une station ITRF2014 au Chili
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Une station ITRF2014 au Chili
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L inear Function
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Linear Function Tsukuba V1. _B| Parametric Model
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I TRF Construction

Long-term Solutions

DORIS | | \ DORIS | |
GPS GPS
SLVRLBI = Step 1’ SL\/RLBI |
Time series stacking
) XV, EOPs
‘qu# \ ')
MM""“ Y
. v L
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N~ ~— — Origin: SLR
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Preserving SLR origin and SLR and VLBI scales

Stacking/accumulating individual time series
where the long-term

— origin of SLR

and

— scale of VLBI, SLR

are defined via internal (minimum-type) constraints:

A ( Z Pk — {]
value Parameter re K
<
. —tV P =
~— N Zer0 line Z,“k o) P U
. koK
» time (Altamimi et al., 2007)
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SLR/ILRS Origin & Scale WRT ITRF2008

ILRSA-61 origin and scale wrt ITRF2008
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SLR/ILRS Origin & Scale WRT ITRF2008
Annual and Semi-Annual signals + PSD removed

ILRSA-61 origin and scale wrt ITR
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VLBI, SLR, DORIS & GPS Scales wrt ITRF2008
Scale (mm) WRT ITRF2008
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VLBI, SLR, DORIS & GPS Scales wrt ITRF2008
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Conclusion

 ITRF2014: Quoi de neuf ?

— Application d’un model de surcharge atmosphérique

— Estimation des termes saisonniers, au moins annuels et semi-
annuels

— Application de modeles paramétriques pour modeéliser les
déformations sismiques

 ITRF2014: C’est pour quand ?

— On Pespére avant I’été
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