. J:%?ifxﬁlbltlng The Se _.tlnel -1 DInS AR Co-seismic
: Dlsplacement'-_:‘tf‘ os Avail ""ble Through The.

Claudio De s Svig ;as‘2 Mlchele Manunta1 Matteo

1. IREA-CNR, Naples, Italy

FRINGE 2023
University of Leeds, UK | 11 - 15 September 2023 2. INGV, Rome, ltaly
e | | A emm R o W g 2 + —_— T = oem + THE EUROPEAN SPACE AGENCY




Outline

EPOSAR service

Automatic Processing chain implementation

» Data setup
* Non — linear Inversion

| inear inversion

Experimental Results

Conclusions and Future Developments

2

= - e BN 5% =2 — P Y > THE EUROPEAN SPACE AGENCY

= o= 4= il



i B

"] - .. i
" M ¥ I
oy 1
it ..r-. I A
’

VA ST ST

-

e o e TR

tep

_ fend
“srdmaZzon

[
UF webservices

Sentinel-1 Automatic
DINSAR Processing

https://www.mdpi.com/843474

v

e

ISTITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

3
= o= N I E oIl D ff w11 Rz —m = e i v * THE EUROPEAN SPACE AGENCY



Lo

608 Earthquakes
(Sept 13,2023)

45000 products

Interferograms,
LOS Displacement maps
Coherence maps
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Data Setup

Area definition
Pair selection
Data Sampling
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Non — Linear Inversion

inversion setup
non-linear optimization
convergence test
setup update / end

» Linear Inversion
source extension/subdivision
damping definition
d = Gm design
G-9 calculation
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source validation
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Data Setup

Area definition
Pair selection
Data Sampling
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Expected area affected by ground displacement

Forward mod » if displacement > threshold

>

Q¢

= | —
0 50 100 150 200 250
Slip (m)

Fault plane 1

Scaling factors /
§] N\

itory
Focal Mechanism ‘
Forward mod. [idem]
— — * Rake-dependent scaling factors
| Sin (.in * Slip refinement to match scalar
Fault plane 2 frnaisnl
* Automatic definition of the output
(*) M. Leonard (2010) Earthquake Fault Scaling: Self-Consistent Relating extent
of Rupture Length, Width, Average Displacement, and Moment Release,
BSSA, doi: 10.1785/0120090189
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Expected area affected by ground displacement

e Criterial

» the number of ascending and descending orbits used in the
inversions must be the same;

» shortest temporal baseline for each available track;

Focal Mechanism to Define
area

!’?
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\ 4

Data Setup « when the number of available ascending and descending tracks is
different and a selection is necessary according to the first rule,
priority is given to those better covering the affected area.

Area definition

ata Sampling

e LOS unit vector files
« DEM

- =
Monterroso et al (2022)
https://doi.org/10.1016/j.jag.2023.103445 9
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The Non-Linear optimization defines the fault location, geometry,
and rupture mechanism with uniform slip
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Linear Inversion

inversion setup
non-linear optimization
convergence test
setup update / end
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Automatic Non-Linear Inversion

 Define constrains

» Range interval for every
source parameter (Fault
dimension, position,
depth, orientation, rake
and slip)

* Non linear optimization to find
the best - fit solution, using the
Levemberg — Marquardt scheme
(Marquardt, 1963).

« Update Constrains algorithm

T

SOURCE

FROM INSAR

7~ N\
‘ UPDATE ;

CONSTRAINTS /

=~ N
DEFINE )
CONSTRAINTS

CONVERGENCE

SOURCE FROM INVERSION
FOCAL MECHANISM CONSTRAINTS

BEST-FIT
SOURCE
el N
INSAR

topograph

Zero feye| "Wy

SAMPLED

NL OPTIMIZATION
MODELED
DLAYPAN

Jinchang (China)
(a) from Atzori et al. (2019) https://doi.org/10.1016/j.rse.2019.1114 7/1/2022 M 6.6 12

(b) William and Wedge (1998) https://doi.org/10.1029/98GL01136
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Automatic Non-Linear Inversior

a

criterials to define the best fit
source

1. all the parameters not constrained have best-fit
values within their minimum/maximum ranges
(corresponds to a successful non-linear
optimization).

2. the direction of the slip vector, in the 3D space,
different from that of the focal mechanism
(more than 55-, by default)

3. the maximum number of iterations is reached
(30, by default).

(a) from Atzori et al. (2019) https://doi.org/10.1016/j.rse.2019.111461
(b) William and Wedge (1998) https://doi.org/10.1029/98GL01136
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Automatic Processing Chain.Im 'Ierﬁentat @esa

EPOSAR Service TCS
Satellite Data

Goal of the linear inversion is to retrieve the distribution of the shear
dislocation over the fault plane identified by non-linear inversion.

S —
Gear Inversi)
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X
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> Data Setup » Non — Linear Inversion > » Public Repository
Area definition inversion setup source extension/subdivision
Pair selection non-linear optimization damping definition
Data Sampling convergence test d = Gm design source validation
setup update / end G9 calculation
Focal Mechanism to Define
area
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Automatic Linear Inversion / .
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Goal of the linear inversion is to retrieve the distribution of the shear dislocation over the fault plane identified by non-
linear inversion.

The extension (length and width) NL source. | BEST-FIT SOURCE
(FROM NL INV.)

LINEAR INVERSION

The fault plane subdivision into a number of
patches (own slip value after the lineag_|
inversion).

DESIGN
MATRIX
G

-‘ SOURCE EXTENSION AND
\ SUBDIVISION

e ——

BEST-FIT MODELED
SOURCE DATA

v

DAMPING FACTOR DAMPING

d = Gm linear system / CALCULATION FACTOR

mest = [GTG + £2W. [1G'd = God

PUBLICATION

m is the vector of slip values,
d is the vector of observations
(automatic algorithm developed) G the design matrix based on the same dislocation model in an elastic

half-space (Okada, 1985) used in the non-linear optimization.
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Automatic Linear Inversion ;

Goal of the linear inversion is to retrieve the distribution of the shear dislocation over the fault plane identified by non-
linear inversion.

B 0

1. the longest between length and width is RO HINEARINVERSION
subdivided number of patches (30, by
default)

2. the patch dimension is rounded to a AR — D . —— Y-
multiple of hundreds/thousands of meters SDIVISIO SOURCE DATA

3. the number of patches in the other
dimension is calculated

4. final width and length are adjusted to be ALCULATIO ACTOR
multiple of the patch size.

PUBLICATION
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Goal of the linear inversion is to retrieve the distribution of the shear dislocation over the fault plane identified by non-

linear inversion.

mest = [GTG + £2W_]'G'd = G¢d

G = num of inversion points / patch subdivision

& strength of the smoothing

(automatic algorithm developed)

s
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high ¢: oversmoohed solution,
nearly uniform slip

worst fit

95%
low g: scattered
slip values
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with 67 slip distributions
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1. a data fit vs. model roughness curve is calculated to define, for the
specific event, fitmin and fitmax, i.e. the worst and best fit values,
respectively.

LINEAR INVERSION
2. the damping factor is set to the value corresponding to 95% of the
fitmin-fitmax interval

DESIGN

MATRIX
G

BEST-FIT MODELED
SOURCE DATA

3. the roughness of this slip distribution is compared to that expected
from the roughness vs magnitude curve; if it is lower, damping is still
decreased until the expected roughness value is reached. | | T vy

INTERACTIVE REFINEMENT

DAMPING FACTOR l DAMPING 7 N\

CALCULATION ' FACTOR

PUBLICATION

& strength of the smoothing /

(automatic algorithm developed)
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1. a data fit vs. model roughness curve is calculated to define, for the
specific event, fitmin and fitmax, i.e. the worst and best fit values,
respectively.

LINEAR INVERSION
2. the damping factor is set to the value corresponding to 95% of the
fitmin-fitmax interval

DESIGN
MATRIX
G

BEST-FIT MODELED
SOURCE DATA

3. the roughness of this slip distribution is compared to that expected
from the roughness vs magnitude curve; if it is lower, damping is still
decreased until the expected roughness value is reached.

DAMPING FACTOR l DAMPING

mest = [GTG + £2Wm]-1 G'd = % CALCULATION ' FACTOR

G = num of inversion points / petch subdivision

PUBLICATION

& strength of the smoothing

(automatic algorithm developed)
Array of slip vector il
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M 5.5 64 km ENE of Adigrat, Ethiopia
(26/12/2022, 12:21°UTC)
Slip distribution from geodetic data
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Slip (m)

m;qe_ma 1.?;510" N-m
nitude: 5.
Depth: —1.7 km

39.979" 40,013° 40.047°

[Data processed: Thu Dec 29 14:21:24 2022

MODELED

5.1 km

top depth 0.0 km

e

L

Slip distribution from geodetic data
Strike/Dip coordinate system

4

il

i

14,7407
14,7400

14675
14675

14.610°
14.610°

39998

3993y 40,063 3993

-0.0B5 0.000 0.042

-0.042
LaS Displ. {m)

= g

I

39.998"

-0.042 0.000
Lo Displ. im)

40.063

0.042

/ FEF

L

S
P

8.4 km

00 01 02 03 04 05
Slip (m)

Moment: 1.7-10° N
Magnitude: 5.

DESIGN
MATRIX
G
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a completely automatic and unsupervised
result can not be shared with the scientific
community without any validation

o . +

R‘IVA
AN

- Em am (vl

21

2 THE EUROPEAN SPACE AGENCY




urkey
Amberley (New Zealand; " M 5.5 6/2/2017 3:51
Mulsne (Fcuador) Weyss isstets w5920 205016 12:38 Torbat-em (Iran)

M 7.8 16/4/2016 23:58 Reuleuet (Indonesia) Quelldn (Chile) HE M6.15/4/2017
’ M

Chipinge ¢
Lefkdda (Greece)

6.5 6/12/2016 22:03 M 7.6 25/12/2016 14:22

0051.01.52.02.53.0 fare %
Slip (m) 0.0 0.1 S‘Oib?'mQB 0.4 HEreEE 0. 05 1.0 1.5 0.0051.01520253.0 ﬁ
0051015202530 plaissensintionss s sins i Slip (m Slip (m;
ono.slos}{.ps(zr;‘o)zsao 67 U5 10 15 o0 P (m) p (M) ¥ > 04 06
slip (m) Slip (m) 00 05 1.0 15
slip (m)
Ixtepec (Mexico)
M6.123/9/2017 12:53
. . Halabja (Irag), Kerman (Iran) i Mandali (Iraq) Pinotepa de Don Luis (Mexi
Chl;g7 3 lg xico) M7.3 1271172017 18:18 M 6.1 1/12/2017 2:32 Mandali (Irag) M 5.5 11/1/2018 6:59 W72 16/2/2018 23:39

M 5.5 11/1/2018 6:59

Mawu (China) M8 7 4:49
6.5 8/8/2017 13:19 H

Hualien City (Taiwan)

2 3
10 05 10 15 Slip (m)

slip (m) 0 e 0 02 04 08
2 00 01 _02 03 1 2 3
Slipi(m) 1 Slip (m) 910:2 °'§’.i%?,,?,‘5 Lo P (m) slip (m) Slip (m)
100.10.20.30.40.50.6
Siip (m)
15€ Maria Morelos (Mexico) Labuan (Indonesia)
M 5.8 17/2/2018 0:36  apuan Lombok M6.9 1
M 6.4 28/7/2018 22:47 Labuan Lo 2019

M6.3 1?/8/2018 4:10 Labuan Lombok (Indonesia:

Lombok
5/8/2018 11:46 Rikaze (China) Rikaze (China) Ac a{am 1Turkeg'
. M 5.8 23/12/2018 19:32 M 5.8 23/12/2018 19:32 M 0/3/.
i
HH 1 +

-

e 99 Earthquakes tested (5.5 — 8.2 mw) and small magnitude
4.5 earthquake occurred near Umbertide (ltaly

Slip (m
0570510 1520250 *° kihtm 20 2 i i {m)
0 2 4 6 Slip (m) 0.0 0.2 040608100 05 10 15 200010203040.5
Slip (m) 0.0 p (m) Slip (m) p (m)
WEB TS 68 M6 S 000 5
2 : Karkaaa (Turkey)  Karakenja (Tajikistan)
Karkaaa (Turkey) . rakenja (Tajikistan
IMaria Antonia (Puerto Rico) M 5.6 22/1/2020 19:22 M 5.6 22/1/2020 19:22 5.5 24/1/2020 7:09

Kashgar {(China) Turke%/
6.0 19/1/2020 13:27 20 1

] )
HH 55

: Doganyol,
i oAl

e
H
H o ====0.00.20.40.60.81.01.21.4 et 0
H 0 1 2 3 4 Slip (m) e
B 00 05 1015720 2 Slip (m) 00 02 04 00 0102 03040500 02 04 06 08
000510152025 000204 0608 eim Slip (m) Slip (m) stip (m)
Siip (m) slip (m)
Kanaléki (Greece)
Kanalaki (Greece) M 5.7 21/3/2020 0:49 §
P a0y 05 8 5 2 anta are xagens texicon o 5SS m ST 05 QHEStEmXizang WSS | I i > Li | i »  Publi [
Mohr (1 i anta Maria Xadani (MexicoM 6.3 25/6/. 1: —_ t
i e 0n g e e SEROEL0E M3 2277000 70:07eon Karovdsion Greecel iInear Inversion > iInear Inversion > uplic RepOSI ory
B i — ;
H

0.8 THTRET D0 05 10 15 20 0 05 10 15 2.0
(aRannAn RN LS YRR, 000204060810 Slip (m) 0:0020.40.60.81.0121%005 msﬁ Sfm'?“ si0 Sltp{m) 0.00.20.40.60.81.01.21.4
100204060810 Slip (m) ip (m) b 0

Slip (m) .D.9.0.8.
lip (m)
Elassona (Greece) Elassona (Greece) s
M5.612/3/2021 12:57 M 5.6 12/3/2021 12:57 Antelope Valley (CA) - Acapulco (Mexico), Theapsangn (Greece) source validation
Bandar-e Genaveh (Iran) Dali (Chin: M 6.0 8/7/2021 22:49 /9/. E M 6.0 27/9/2021 6:17
M 5.8 18/4/2021 6:41 M 6.1

1/5/2 4

andar Abbas (Iran)
14/11

Southern ngnal (China)
572! 04

24 6 8101214

Rids %euezx

e — Slipim} e > 3 \E.lmnm\n
.0 0.2 g;;ﬁ,{; 08 00 02 04 06 0.8 1.0 HH S it .
. Stip (m) 0 02 04 00 1022 104 06 08
10 02 04 06 08.0010203040506 00 0 swi%m)“ 080 05 shguius 2.0 L

Slip (m) Slip (m)

Laojunmiao (China)
Laojunmiao (China)  Laojunmiao (China) M 5.7 25/3/2022 16:2
M 23/1/2022 2:21 M 5.6 23/1/2022 L

1 Knst (Mghanistan)
T M 5.9 21/6/2022 2

t

T

Dizce (Turkey)
M 6.123/11/2022 1:

Bandar-e Lengeh (Iran) Aguililla (Mexico)
M 6.0 1/7/2022 21:32 219/9/2022 18:05

Dolores (Philippines)
M 7.0 27/7/2022 0:43

m
+
T
+
:
+

linchang (Ching)

et

05 10 15
05 1.0 15 slip (m) 000510 1.5 2.0 2.5 .09 20.40.60.81.01
Slip (m) Slip (m) Slip (m)

4 6 8
slip (m) 06051.0152.0253.000
00 02 04 06 00 02 04 06 08 Sip (m)

Slip (m) Slip (m)

Umbertide (Italg)
M 4.3 9/3/2023 15:05

U e

Adigrat (Echiopia) M 4.3 9/3/20
Uzunb: K

g/ f 12:2% Ma.zzu /azl'}z(g‘{ﬁ%) 4 Murghnb lTagklstani 1‘

6.8 23/2/2023 0:37

22

B, o Spz = — > THE EUROPEAN SPACE AGENCY
0T gz 030a 030 gl Sip m) h I I Y mm —

0.000.050.10 0.150.20 _ e
Slio (M) 0.00 0.05 0.10 0.15 0.20



Turkey
M 5.5 6/2/2017 3:51

Amberley (New Zealand) Daigo (Japan)
Muisne (Ecuador) W55 39/11/3016 5:13 M 5.9 200 b 238 Torbat-em (Iran)
M 7.8 16/4/2016 23:58 chipinge Reuleuet (Indonesi Quellén (Chile) i) M 6.1 5/4/2017 6:09

Lefkada (Greece) M 5.6 22/9/2016 20:06

.0051.01.52.02.53.0 %
01 02 03 04 00 05 10

lip (m) 1.5 0.0051.01.52.02.53.0 . . . . .
g e IR Sl S e o w5 ooz ge 96 08 a). 16 earthquakes failed (not visible coseismic pattern
0.00.51.01.52.02.53.0 P P 0 02 04 06 08
i 00 05 1.0 1.5 2.0 .0 0.2 0.4 0.6
Slip (m) Siip (m) Slip (m) O Slip (m) . u I VI I I I 0
Slip (m)
Ixtepec (Mexico)
M 6.1 23/9/2017 12:53
. . Halabja (Iraq) Kerman (Iran) " Mandali (Iraq) Pinotepa de Don Luis (Mexic
Chiapas (Mexico) M 6.1 1/12/2017 2:. Mandali (Irag) "
T, " I’Z g/l D )_;|4:4; M7.312/11/2017 18:18 5511/1/2018 6 M 5.5 11/1/2018 6:59 M 7.2 16/2/2018 23:39 . . . .
b). 6 cases with coseismic signal was very small

2 3
Slip (m)

10 05 10 15

c). 6 cases with rupture of different fault segments (Hawaiian events or

M 6.4 28/7/2018 22:4

£}

buan Lombok M 5.8 23/12/2018 19:32 M 5.8 23/12/2018 19:32 MASC a{oa/?/{gil(\9<93434

Amberley earthquake New Zealand).
-

P R e P e d). 11 cases, modelling failed because the displacement maps were

a
M 5.8 17/2/2018 0:36| abuan Lombok M 6.9 5/8/2018 11:46 Rikaze (China) Rikaze (China)

Ereee,

T

e

e

e

HH

HHEH

6 2 _a

@ Stip (m) 00 X fm)

Slip (m)
WEb TR Tegs wETsAT S0 5k i
' = ' iy R T airecte stron ecorrelaton

Karkaaa (Turkey) . rakenja (Taji

:11Maria Antonia (Puerto Rico) M 5.6 227112020 19:22 M5:6 22[1/2020 19:22 * M 5.5 24/1/2020 7:09 .
: Kashgar (China) FHH Dosanyol (Turkey)
M 6.0 19/1/2020 1 i S 6.724/1/2020 17:55

7l

0 ik 2 a
00 05 10 15 20 2 Slip (m) 06
Siip (m p.(m) 0001020304

00.20.40.60.81.01.21.4
Slip (m)

0.0 02

- . __| In 60 cases the modeling process successfully ended with the retrieval
p of a reliable slip distribution.

Kanalaki (Greece)
Kanalaki (Greece M 5.7 21/3/2020 0:49
5 rnavos (Greece)

)
e f w5 5 1012025 1 245anta Marfa Xadani (MexicoM 6.5 Se/5000 a1 western Xizang wd3 3/3/2021 10:16 L —~
Ll W8 3518/3020 13190 L et OO W63 221712020 20:07néon alovision (Greece) — Linedr mversiorn > Linedr mversion > P UDIIC REPOSIOTY

9/6/2020 16:08

H
H

H it

00 02 04 06 08 M 56 05 1.0 15 2.0 — —=D0 0L
ZERL slip (m) 000204060810 Slip (m) 000.20.40.60.81.01.21%00.5 1-05‘1 52.02.
00204060810 Slip (m) slip (m) ip (m) -y o o 2
Slip (m)
Elassona (Greece) Elasséna (Greece)
M 5.6 12/3/2021 12:57 M 5.6 12/3/2021 12:57
Bandar-e Genaveh (Iran) Dali (China)
M 5.8 18/4/2021 6:41 121/5/2 4

Southern Qinghai (China;
M 7.3 21/5/2021 18.0.

24 6 8101214

R L slip (m)
02 gi 06 08 0002 g4 08 08 L0 —~
i Siip (m) 0 02 04 0.
10 02 04 06 08.0010.203040.506 ; o qu\i‘;lm)c’5 060 o5 Slho “11'5
Slip (m) Ship (m) i
Lagjunmiao (China)
Faojunmizo (China) - Laojunmiao (China) M 5.7.25/3/2022 16:21
Khst (Mghanistan) , Bandare Lengen dran)
Jinchang (China) M 6.0 1/7/2022 21:32 Dolores (Phil\pg\

M 6.6 7/1/2022 17:45 M 7.0 27/7/202: _L
/ —

b0 05 10
15 Slip (m)

4 6
Slip (m)

=5200 05 10
0.00.51.01.52.02.53.0 =
siip (m) Slipjon}

00 02 04 06 00 02 04 06 0.8
Slip (m) Slip (m) 0.

Amberley (New Zealand)  Unalaska (Alska)

b J

b (Ivran

Umbertide (Italg!os

)

WSSO g ey Nueva Concep. (Guatemala) Sarpol-e Zaha
5.&23/2/21523 37

- 16/2/2022 M 6.2 > 6/1/2019M 5.6 13/11/2016 M 7.8 22/1/2022 M 6.2
ST 0705 0T a8 O k0 1o Sty l/’ mnl e N EE Oz . -.. I S e s T ffc= ==rams =rei =8 sims remerase

Slip (m)



e F
i shemrer e (FRESS TS

M 6.3 Uzunbag (Turkey)

M 4.3 Umbertide (ital )
M 6.0 Antelope Valley (CA) S0 150s " e M 6.3 Hotan (China)
IEEmARNETE ARRERERAREROE | H | i 1 25/5/202]0721:0[5
: ] ﬂ HHEHH R 0
: o 2 BEARE: ;_: I 1 i H
i Vo) M b e el
M 7.1 2019 Ridgecrest S t ! = f HHERR e
19 Ridueciset S R ) | it
- ; ‘,, T = Tt : o - . ! 1 AT
E e s 1 {RERES S o 1 T 0.5 1.0 15 - . 2 4 6
e T frrl B s Slip (m) o Slip (m)
SRR H i T 02 04 06 08 10 12 1.
—— . R i
0 12 g 4 5 B 02 04 06 08 RIT
Slip (m) - % : N
Slip (m)
005 010 0.15 020
M 7.6 Aguililla (Mexico) Slip (m)
191912022 18:05

1 : me N mmammmasaEzEREmaE
Slip (m) FH t
0.2 0.4 06
Slip (m)

M 7.0 Acapuleo (Mexico)
M 6.9 Labuan Lombok (Indonesia)

8/9/2021 1:47
i 5/8/2018 11:46
I 7
fREsiiies s
1
} Il 1
EEEEER! 1
L 4
- I
- E,.,«—. P . _
05 1.0 15 20
Slip (m) 1
M 8.2 Chiapas (Mexico) 1.0 1.5
8/9/2017 4:49 ) Slip (m)
EEEEEEEE R T | M 6.8 San Antonio (Chile) a
i RT3 828 7 © Successful modeling (61) T —
N - s 6/12/2016 22:03
R m | =8 e L
e : w @ No/low InSAR signal (32) 5.5 Amberes o Zeaant) s
I TN . . 22/11/2016 5:13
S SESE:iafiineRs @ Modeling failure (7)
=== Emmmm|
M 5.9 Khst (
2 3 4
4 M 7.6 Quellon (Chile) ' : 3 21/6/2022 2054
T e Mgy | SRR
(EEEEEE TR M 5.6 Chipinge (Zimbabwe) T T T ] 2z s
j f 22/9/2016 20:06 HEEE o
! : : = i t | Eaaasasess::
HEEHEE ’ ) i i
4 HHHHEH
05 1.0 15 20 25 tH | H AR
Slip (m) - ELEEEE | I 1
05 10 15 20 25 3.0 i e meaaLs 05 10 15 20
Slip (m) m— 05 10 15 20 25 3.0 Slip (m)
0.5 Slip (m)
24
b — I I T - I g — — m— I © h '/Alm . + . - I » THE EUROPEAN SPACE AGENCY




Operational services

Coseismic interferograms for Morocco Earthquake Descending Orbit
154 [0} it .

The #Sentinell co-seismic interferogram and LOS Displacement map of
the recent #MoroccoEarthquake (Mw 6.8), You can find this and other
DINnSAR co-seismic products on the

@EPOSeu geoportal

@Cnrlrea

@FraxInSAR

@claudiodeluca

@SimoneAtzori73

@dott109
M 6.8 Morocco Slip distribution from geodetic data

Traducir post :
(8/9/2023, 22:11 UTC) . . 1
Slip distribution from geodetic data soike/blp enondinate:system

Source model of the M 6.7 #moroccoearthquake derived from inversion
of #InSAR data (see cited tweet).

More info, model and sampled INSAR data for download (shapefile) here:
terremoti.ingv.it/en/finitesourc.. ("finite source" tab)

With @antandre71 @maferp 13 @FraxInSAR @dott109
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Experimental Results (100 Earthq f_,w;,,,_, @esa
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International Journal of Applied Earth Observation and Geoinformation 123 (2023) 103445

Contents lists available at ScienceDirect

International Journal of Applied Earth
Observation and Geoinformation

journal homepage: www.elsevier.com/locate/jag

Automatic seismic source modeling of InSAR displacements
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Conclusions and Future Ad\kncﬁ:%es

b, o = T g—-—w .._,_._ B
2

« We create a instrument for a quick and robust identification of the source
parameters after an earthquake

 \We developed an active service with future M > 5.5 events at global scale

 Extension of the catalog to all the sources detected with INSAR since 2015
(Sentinel-1)

« Consolidation of formats and metadata within EPOS, TCS-SATD to be published
available for the scientific community

« System preparation for incoming SAR missions (NISAR, NASA-ISRO)

» Extension to multiple source modeling with Al
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Thank you!

X @maferp 13
@SimoneAtzori73
Paper published 18 August 2023 The catalog of sources The catalog EPOSAR service

Oy 10
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https://www.sciencedirect.com/science/article/pii/S1569843223002698 http://terremoti.ingv.it/finitesource hitps://www.ics-c.epos-eu.org/ 28
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