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Slow slip events are
hidden in the noise of
GNSS time series...

Slow slip events have been
observed worldwide, yet
catalogues are still sparse
and incomplete
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Detecting slow slip events through denoising

\ Systematic SSE detection still hindered by the noise in GNSS time series
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Objective

TN

Multi-station spatiotemporal denoising method based on
deep learning

Area of study: Cascadia (North America)

No major earthquakes affecting the GNSS time series
Correlation between slow slip events and tremors: validation

SSE cataloguel : further comparisons
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___ Proposed approach
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Generation of a realistic
synthetic database
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' SSEgenerator: generation of realistic noise
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SSEgenerator: generation of synthetic slow slip events
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e.g., slow slip events can
propagate in space and time
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SSEdenoiser — high level architecture
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Detection and characterization on denoised time series

Latitude

50 A

48 -

N
[o)]

N
I

42 A

40 A

= = - = S - [
omre. . = - e e R R R XL o VERT
o RN 0 §F ol sme” AR - o N . oS B TETIBRT a8 T
* SR Pe®°8 ° o **FEESS» 1) ”» [T 0 TW*® «°° o
r—— vy weme smmmnre s bary o = memme s -
mm. . sl X o "“b ‘ cﬂv%-'lbi;: f.-:' '.';:
pook ¢ - | Y R R T
06655395 TS . -= ‘ﬂ"ﬂ”ﬂ. lo o .‘..r!...o “..:Oe-: olzi..
R ° e - : g X bos
B : S - gy & Ny
s ] - oW ;ﬂ o %,
sov R, s - o | e ' & e+
PSS Y I % - ‘. -4 : Rio3
[T ° 8 . . a o |ESewer 8 e o
° ¥ - ‘e ond % o | Emmr L
e . Y - o of o (RIS & o e, o
S R 3 ke . o ! o | e o>y
=y T % Bd % s I W~ Whed o 8
“ e catwsm— el e -
mewes B o WIREO N 4 - senl ase L
3 wlwn 8p » came L & RiRe° &
= SN ¥ . . W oo
b R 3 - &/
e L FIPL0e, ¢
.ml.c.-- de ¢ _I.Q:.
s g A,
= ==, s é‘j "-i?-.';:
. t . o,
L 5. L i &%
0 oy . s a4
— oo 8 o B0
2016.0 2016.5 2017.0 2017.5 2018.0 2018.5 2019.0
Time [years]

0.00

-0.02

—0.04

- —0.06

—-0.08

-0.10

[Aep/ww] @164 Juswade|dsig

-—/ 10 novembre 2023

Giuseppe Costantino




EUROPEANPLATEOBSERVINGSYSTEM FR A\\

50
—
48.45°N
46
(O]
©
2 44
36 E 45.3°N
E .
80 o
42 + N
60
2
+J
40 g
40 | = 42.15°N
20 S
@)
0

38 1 1 D
S — -126 -124 -122
~— Longitude (°)

39°N
A Michel et al., 2019 129.3°W 126.6°W 123.9°W 121.2°W

50

- 30

20

[ww] usweoe|dsip [eluozuoy dAIRINWNYD

132°w

130°W

128°W 126°W 124°W

Bartlow, 2020

mm/year
y 40

35

30

25

20

15

10

Giuseppe Costantino

_/ 10 novembre 2023

24




\

EP)S-FR

EUROPEANPLATEOBSERVINGSYSTEM

mm > .Jooo.
— d °
LB PP
So . °° ,.....".. :
SE NS
_ _ T Rk
.o ©
AT AR o~ BS
° . ooo\%f.o*‘rlwﬁ (o}
° lol .Lvﬂ
o..ﬁ .3 .‘.ﬁo..
oo uoo .q l$.
<
‘e @ of ogdv "
...o..‘o % .‘o.o.ooo > o\
. ..A?w...tu....n...nm,“v e
e o of (P %“orl .
.o.ﬁn“w.. - ..
() o.oo.ﬂ.% o.a) oo.. o
/ A. o 4
& r o
o A
‘o
o0 @
[0
=
[ 1) >’ L]
A o ARE a0 £
o' o ¢ l.ﬂv‘vvo o\o.ﬁowo’ooolf..oo’o . = o
° L] [ ) > 5‘*' lm
0".0.‘ ° ° [aV)
m.
. . .. . ..0. °
3R,
o .’ " \“..u.‘. o o
\.\.l.x....—.“m.v..\m:.qo-.f ° s
LI Ll o T4
° '.o'.o l.. ° o"qn - . .
o - ... '.
- RS e 2
BT X. 5 g I &
o, o® o ollo/lvloboo .p.o % o°
..M«#’n.s...smss. :
o o o0 ﬂ.o;. WA v o .
SRR+ b (T D .- ..
° [ TS o‘o.’o.‘ﬂ-...f o‘ o..o ° °
o °W et Ao d .
° ‘.o..ol‘.mf/( ° o“ g o o .
.l.f -4 .“ .ﬁo ° o
Q% 001’A0|, .ﬁo X 3 o
X7 e ene °
o. Hﬁ' r.l'lllly [o0]
) oO ~p o®e ® 200 %2 L ©
* o . ‘0%..{..’0'...‘. m
L W O..*o 2o °
. “ 20 &ur s e,
R < .tfsoi’f * - .
R O - b S
¢ hd ‘. o llb Se % o o
. o ® 0% o e Boeoo ® °
© < ~ o o 5 © o

[ww] usweoe(dsiq
I 0

48.45°N
45.3°N
42.15°N
39°N

FRANCE

25

Giuseppe Costantino

121.2°W

10 novembre 2023

123.9°W

126.6°W

L

129.3°W



\

FRANCE

EP)S-FR

EUROPEANPLATEOBSERVINGSYSTEM

T
T 3
W »
(2]
© 2
S E
o« ° ©
B2
° wo A
[ (] . o e o°
..o..‘ % ‘ooo ]
Aaal e S | L
o o % ﬂ S o2 %“00*" .
uoon-kr”. ..- °
et co. :
ol "......q...wa . 5
’ oo‘o'h. ﬁ“ o ooo.
. “vo.'l ’ I.oo."o.
...o I, y o o“ oo L4
e ‘“% < \ o ® ® .
oo’\ ~ 5 ° 4
(s, YL PRI
& oL LRSFTTE i 2
R 2T 75 ] ©
Lod o.‘ o .rr ° ...ﬁ..o ° ° m
° ¢ 'oo\ooo’ooolf.o’. o [ o
RS
0".0.‘ ° ° [aV)
m.
. . .. ° ... L]
\“..n. o
i N Voo p.ao-.f <
RO (o WS
[ X _....oooqol v o,
- o o
G vaf R .
°® oo . . |m
.. °® o ‘.flo//.momo .ah# 2° .oo... [aY]
..M«#’n.s...smss
t 0.\0 . °
o g % o %% "o .. i
® ®oe oY ’oﬂo.ﬁ.b.-. o o e ©°°©
A b ’o-'ﬂ..f .‘ o.. °
° o‘ooo‘o ol\o o(.f”fv.ot ° e
S A A T
Iooo.o’o ot oo“ob oo °
o &P T ad & Poe °
o. ”ﬁ.. r."“l.y L4 ©
R ..w. ."...I“..u..... E
° ' “.. »l &u’* ‘e
S o TG .....‘.. ..... .
. o &'-.nom. X ¢
o % wru-.. e % e e
° o ® % ." o YY)
© <+ & o § 7 & 9 c

[ww] usweoe(dsiq
I 0

48.45°N
45.3°N
42.15°N
39°N

26

Merci pour votre attention !
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