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3D velocities, deformation style and strain

3D interpolated velocity field

Deformation style
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/oom on Greece, Balkans and Turkye
44°NPm——————————

vvvvvvvvvvvvvvvvv

Northern Balkans

- —QI
PR v Y Y oy v

- -—— ~
"
1 T\ 4 I v y‘ vvvvv

*x\\\\_\&%*
BAY Y

.»\¥\l

Yoor ol s

41°N

. \"’l

'} ‘\\ ! . ~
N ‘ 2 > T = . = B .,
I \\ / y v 1 { : R — ')‘V ~ i { ; A ! :
: A o sl
38°N l'oman,\ NN Sy, - ALY ey :
Sea/ :

/
/

'

/

-

Vertical Velocity !
35°N (mm/year) ~< (nano-strain/year) P! . ~<

= T e | = T — \\\_f::
-1 -0.5 0 0.5 1 ’ \ -70 35 O 35 70 _=-='\
-~ \

—— 10 mm/year -

_ J|l + 25 nano-strain/year _0° 200 4001

3

21°E 26°E 31°E 21°E 26°E 31°E

Pina Valdes et al., JGR-SE, 2022

\
Dom. Def. Style




/00m on lberia

44°N

42°N

40°N

38°N

36°N

o' 4 . ‘,'
iz A A A 5 //| - - . -/{I.
< 2 w.f / T D e WM gi 15 A R A 1 il l{', “\‘/\ g Sy }’,
e ., W " Pyrenees o,
A‘?‘\A‘4444\\‘,A,, N RS
\\\\ 444§\‘,""V ;.
\\\\\\\\k»‘,/,,, ,,,,,, to— Faiia ¢ [ S
\\\\\\\ ~> < R i o Ry ieiEs »
I (S Iberia
\\ \\\"“4_[///4—4 - o # e = s AL, - ¥ ¢ o
¢l 7 -
\z\\\ \,)\5'(« e e T e //| . = *,'" i . 0
AN
( \\\\\\ - LY . * '/- . . . ~ - -
el 1T ) ot s ‘
e R - - )
oy ‘\‘\‘&\‘\\\ //:j/\ P a s . :/u TN ,-I- *
¥ W/“ ST e e S  a ap O 175 350

\\\

Vertical Velocity
(mm/year)

FI I I!
4 2 0 2 4

{ — 1.0 mm/year

Dom. Def. Style
-~ (nano-strain/year)

e
-10 -5 0 5 10
4 + 5 nano-strain/year

1°E

1°E

Pina Valdes et al., JGR-SE, 2022



Dom. Def. Style
(nano-strain/year) 9 4 &Y

———aaae
q -7 35 0o 35 7 9 o Y
+ 2.5 nano-strain/year 5(‘l kD £

-"‘l” P I N N W Y

,\

km J -----_.....sss\ssﬁ

2

m A Qs === N S S SNANANANS
g il

0 350 700

Zoom on T
B E
0 10 110

Fenoscandia — 3 e

68°N

SNVLAA S

Norwegian
Sea

.
Y

=
REN NSNS S

64°N VAN
AT B A LN

A
SAEARRR R RN

g EEERRRRRREREY
22: (R RN NN NN

TLI 1000V
ST X 1y N\
Wiah1n oo SSNNAVIAANNSSSTR o VR

0 e oo eniaana o aann
i

60°N

ses st VYo me =amass g N

(s

-G S
LT ess s e~ ser it CRS

NN S 3+ SS9 % ] o ~
2 ¢

~~ o, A

IR 2
e
IERE TR N\

R e A A B N Y

56°N

S R R )

1/ 9

4 | i o=
W%, i aerm s
P e e
BEER

cams e

5 4 / 7 ;
KA PU A R K | N O AR AR Y

R e

°E 15°E 21°E  2/°F

1e__fae)S

(XS 9

Pifia Valdes et al., JGR-SE, 2022



51°N

49°N

47°N

45°N

43°N

/00m on France

=

Y—— - % X

7 = i X T il

Vertical Velocity AT . 8
(mm/year)

—

_ I I

{“A—AAAA Y . & 4 4 -

4-4—4—\‘\< Ny iy Y Y & & ar s

—2 '1 O 1 2 b/ﬂ('-,’ \ N ¥ - L g —
/

— 0.5 mm/year ,/// /E/lﬁel e .

FSVASRAY .

< My L, £

7111, Pyrenees
/l\\\, B “»—’w,’.

vr;;\v',\

"ﬁu*/“

.4111111744,“

/44444;;,11(

S - v a &
,
T~ — e - e ,'/7/,
~ g
Wi, - | N > v J’l 7,7.,
4 f/(xx!,rl\«
/ [ il
) 4137v-r—rrr'«

;;yrvf{'-»-»h’,//',
-r——r—»;rvl/ll’,’ ¥ \’\/-r.

A =
&

4 & — s - -

T

R

Dom. Def. §t'ylé
(nano-strain/year)

FI I I*
10 55 0 5 10

<C

".‘%ﬂf'*'l....
: o

-.--\/}.-I

+ 5.0 nano-strain/year
=

R e e

\\'\‘\Ill'llo

A

-~ ‘ﬁ‘\‘gg....¢ .
'#s-—-‘{@\\ PR ==
‘/

- N NN w4 e N s o . aiiile
1
‘oolnannl‘. .......
* o N ."1..... A d
/I
W eiielE o R R

3‘.
...--}'ﬂ\ ...... e 1 1
’J' ’——"'
;/;/ - ,\..v,»\l-a
l'/#,\--ol,(o‘\-—q—ln-:

r‘,;n‘

/4l~&44a\

—

-‘Ws.l\--\¢|

2°W

Pina Valdes et al.,

JGR-SE, 2022



Consistency between strain and vertical?

3D interpolated velocity field

Deformation style
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Predicting vertical velocities from horizontal strain

Assumption : conservation of strain + isostasy

Deformation style
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What contributes to vertical velocity field ?

Theoritical vertical velocities from horizontal Observed vertical velocities Difference : vertical velocities due to flexure ?
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Link seismicity deformation 7

Correlation
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Can geodesy provide relevant information to constrain

European Seismic Hazard Models?
ESHM?20 (Danciu et al. 2021)
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Can geodesy provide relevant information to constrain

European Seismic Hazard Models?
ESHM?20 (Danciu et al. 2021)
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Compare geodetic moment and
seismic moment from ESHMZ20 (panciu et ai. 2021)
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Computation of geodetic moment in ESHM20 source zones

1- Integrate Strain rate tensor in Source area 3- Explore uncertainties
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Legend
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Geodetic moment computation
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Geodetic versus seismic moment (mean values)
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When do geodetic & seismic moment (dis)agree ?

f(seismicity rate, strain rate, fault activity,GIA)
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Focus on France

When enough seismic events constrain the Gutenberg Richter, the agreement is better
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Conclusion & take home messages

* Geodetic and seismic moment agree in high deformation areas

* In areas affected by GIA (Glacial Isostatic Adjustment)
geodetic moment >> seismic moment

* In low seismic activity areas, geodesy can bring insights
when strain rates or fault slips are large enough

* Need for dense data of quality and internally consistent geodetic solutions
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* (Still) need for methodology and benchmark work !!



