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How do we know this velocities?



Ocean floor age
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Hotspot — example
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How can we describe plate motion?



How can we describe plate motion?

Euler theorem

Euler pole position (@, A)
angular velocity (92)
(counterclockwise)



Table S4.

NNR-MORVEL56 angular velocities and full covariance matrix

NNR-MORVEL56 Angular Velocities

(no-net-rotation frame fixed)
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do
di
d)

dt

=Q-cos®-sin(A— A)

=Q-[sin® — cos(A — A) - tg ¢ cos D]

Q =0,2337°Myr 1,
A = 247,725°,
@ = 50,631°



d
—(p:Q-cos@-sin(A—A)

dt

dA .

i Q- [sin® — cos(A — A) - tg ¢ cos D]
Vi, Ve, Vu ?
Via?

Q =0,2337°Myr !,
A = 247,725°,
@ = 50,631°



EU NNR-NUVEL1

—0.000981,
—0.002395,

0.003153 rad Myr—1



Vx
Vy
Vz

EU NNR-NUVEL1

wx =

€
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Il

Wz =

= wyZ — WZY
= wZX — wXZ

= wXY — wa

—0.000081,
—0.002395,

0.003153 rad Myr~!



Transformation to local frame



Transformation to local frame

Ve —sin A Ccos A 0
Vo | = | —sinpcos\A —sinpsin A cos
Vu COS (P COS A cospsin A sing



Listing 1: Geocentric coordinates of geodetic sites http://itrf.ensg.
ign.fr/ITRF_solutions/2008/doc/ITRF2008_GNSS.SSC.txt

SITE NAME X Y Z

1 Paris 4202777.371 171367.999 4778660.203

2 Grasse (0CA) 4581690.900 556114.836 4389360.797

3 Toulouse 4627851.828 119640.020 4372993.552

4 Brest 4231162.576 -332746.678 4745130.921

5 Chize 4427603.244 -31506.045 4575621.805

6 La Rochelle 4424632.565 -94175.229 4577544.083

7 Marseille 4630532.763 433946.308 4350142.730

8 AJACCIO 4696989.436 723994.469 4239678.545

9 Saint -Jean-des- 4433469.856 362672.821 4556211.713

10 HVITANES 2979075.679 -353362.257 5609834.842
11 Reykjavik 2587383.624 -1043032.734 5716564.496
12 Hofn 2679689.965 -727951.215 5722789.280
13 TROMSO 2102928.478 721619.454 5958196.252
14 DOMEN 1844607.287 1109719.214 5983936.149
15 STAVANGER 3275753.666 321111.042 5445042.136
16 TRONDHEIM 2820170.846 513486.054 5678936.003
17 KIRUNA 2251420.796 862817.223 5885476.713
18 KIRUNA/ESRANGE 2248123.188 865686.682 5886425.775
19 BORAS 3328984.527 761910.265 5369033.689
20 METSAHOVI 2892570.788 1311843.445 5512634.137
21 VAASA 2699864.334 1078264.009 5658064.890
22 JOENSUU 2564139.085 1486149.767 5628951.440
23 Klaipeda 3359228.136 1297490.480 5246690.347
24 GRAZ LUSTBUEHEL 4194423.817 1162702.695 4647245.414
25 Sofia 4319372.089 1868687.782 4292063.938

26 PENC 4052449.467 1417681.124 4701407.105


http://itrf.ensg.ign.fr/ITRF_solutions/2008/doc/ITRF2008_GNSS.SSC.txt
http://itrf.ensg.ign.fr/ITRF_solutions/2008/doc/ITRF2008_GNSS.SSC.txt
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Exercise

(cont.)
87 Cap de Creus 4715420.300 273177.788 4271946.702
88 Alicante 5009051.187 -42072.192 3935057.740
89 A Coruna 4594489.710 -678367.774 4357066.133
90 Almeria 5105220.093 -219278.521 3804387.130
91 CANTABRIA 4625924.478 -307096.516 4365771.399
92 VALENCIA 4929533.829 -29050.408 4033710.161
93 Palma de Mallor 4919369.466 225499.854 4039849.833
94 Ceuta 5150601.792 -478834.385 3718884.864
95 KOOTWIJK 3899225.130 396731.939 5015078.427
96 WESTERBORK 3828735.863 443304.957 5064884.712
97 EIJSDEN 4023086.268 400395.097 4916655.543
To do

For your individual site compute the plate motion velocities in local
horizontal frame.
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