GPS RESULTS MODELLING

GPS usefull for many purposes
* Navigation (real time)

o Datum definition

o Cadastrial definition

e Border tracing

« Etcetcetc....

1. Quantify rigid plates or blocks tectonics
2. Study active faults and Earthquakes
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South-East ASIA 94-96-98-00 (ITRF2000)
ENS solution / NNR-Nuvel-1A Eurasia (50.6,-112.4,0.23)
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94-96-98 GEODYSSEA combined solution

Intensity of strain rates in Delaunay triangles
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94-96-98 GEODYSSEA combined solution

Strain rates in Delaunay triangles
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94-96-98 GEODYSSEA combined solution

Rotation rates in Delaunay triangles
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Only large plates
have well
determined poles




GEODYSSEA 94-96-98 — solutions comparisons

Sunda-block stations velocities (vs. Eurasia)

20
ww w W = S o Q
TEE = = = c £ B P
cEa3a=x 4d = w = c O = =

18 - c O c = Py — > = = v =

L
16 -
14 -

-
N
T

East velocity (mm/a)
o
T

8 =
6 - . DEOS 7
L '-I % — §ENS 1
4 - ‘ & & GFZ |
| + - euUC
.’ ‘combined
2 = -
10 U % % N T O LI O S
8 ke -
6 L .
4 L
o
>
2 ol
[
£ 2
o
- =
b/ *
) N L
Yk Eurasia/NNR P _
77 Sunda/ITRF 10 , , , , | |
. -10 -5 0] 5 10 15 20 25
-y Sunda/Eurasia latitude
1




* Eurasia/NNR

77 Sunda/ITRF
- Sunda/Eurasia

* Eurasia/GPS

Yk Eurasia/NNR

<+ Sunda/ITRF
< Sunda/Eurasia




Slight Sé:i:gqerent
velocit give

very different

Very different
poles can give
quite similar
velocities
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MYANMAR 98-00 (ITRF2000)
ENS solution / ENS Sundaland (59.4,-99.3,0.30)
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Elastic loading on a locked fault

V="VYs/_ arctg(*/y

X : distance a la faille

d : profondeur de la faille
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vitesse de déformation (mm/an)

Arctangent profiles
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Palu Fault, Sulawesi

SULAWESI 1992-2002 (ITRF2000)
ENS solution / ENS Sundaland (59.4 -99.3,0.30)

122" 124"

116" 118" 1207

11986 1198 120 1228 1228 12

119.55" 119.6" 119.65" 119.7° 119.75° 119.8" 119.85 119.9° 119.95°
| i

1207

120.05° 120.1° 12015

119,55 119.6° 119.65° 119.7° 119.75" 119.8° 11985 119.9° 119.95° 120" 120,05 120.1° 120.15

0.6 . 1 1 0.6
065 065
0.7 0.7

?&Z‘E\% 4
075 e 0.75
08 L 0.8
-0,85° - F -0.85"
0.9 - e ﬁw L 0.9
18 w
095 0.95°

1232° 1234°

SEAMEF
3-

40 L L L 1 i i 40
Along strike velocity compenént 9w
g a0 4~ Fault:velocity 15 mmiyr / igcked Skm depih -
E T T T T Fault:velechty 30 mmiyr / lgcked 10km depth = =
z 20 - '(‘-.. E o0
2 s e e
g 10 - T gl & i
_____ - -"'"D _ AT
G-f=arseTg - = L o
-30 -20 -10 0 30 40



South-America 96-99-02 (IT HF2000)
EMS solution f NMR-Muvek1 A South america (-25.4.-124 6,0.11)
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Seismic cycle in subduction context
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SUR CHILI 896-99-02 (ITRF2000)

ENS solution / NMNR-MNuvel-1A South america (-25.4,-124.6,0.11)
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Subduction parameter adjustments

Oblique Subduction dip=13deg Id=60km V=50.2mm/yr N72
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évolution de la position (en cm)

Earthquake cycle

Déplacement d'une station proche d’une faille au cours du temps
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Displacement (cm)
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K HEKI, Nature 1997

Silent fault slip following
an interplate thrust
earthquake at the Japan
trench

Horizontal coordinate time series
before and after the 1994 Sanriku-
haruka-OKi earthquake observed at
three GPS stations : Mutsu,
Aomoriand and Kuji. Dots denote
north and east components. Black
lines are the model curves (stationary
for t <0, logarithmic decay for t > 0,
discontinuity for t= 0).
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Sanriku-Haruka-OKkI seqguence
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Ruegg et al., 2001, seismological research letters
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Coulomb Stress on Palu fault plane
generated by 01/01/96 Eq

Shear stress on fault plane is increased => slip on fault

Horizontal shear stress : Red =right-lateral increase  Blue = left-lateral increase
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Tregoning, 2002, unpublished

From coseismic jump ...
... to kinematic measurement of position during the earthquake

Kinematic Position of RVO_ during Quake 1
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