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1 Tables12

Satellite Direction Primary Secondary Perp. Baseline Track

ERS1 ascending 03/05/1995 23/05/1996 -90m T343

ERS1 ascending 16/08/1995 21/08/1997 -562m T114a

ERS1 ascending 20/11/1993 02/04/1996 -350m T114b

ERS1 descending 08/06/1995 23/05/1996 -50m T350

JERS descending 03/11/1995 10/06/1996 2002m T254

Table S1: Interferometric pairs and SAR datasets used in the co-seismic rupture estimation. The data

named ‘T343off‘ shown in SAR data misfit figures (S5d, S12d, S16d, S21d) are amplitude offsets derived

from the data of track T343.
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2 Figures13

Figure S1: a) Teleseismic stations that are clustered to form virtual arrays for multi-array backprojec-

tion. b) Empirical traveltime correction calibrated with the location and source time from the Mw 5.7

aftershock from 23.11.1995 at 18:07:17. c) Teleseismic broadband stations used for the kinematic finite

fault estimation for P-wave arrivals and d) for S-wave arrivals. Stations are colored with the station

corrections hierarchically estimated in the Bayesian inference.
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2.1 Geometry inference14

2.2 Two sub-faults15
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Figure S2: Two sub-faults: 1d and 2d marginal posteriors for the inferred geometry parameters of the

first fault segment. Red vertical lines in the histograms and red dots in the correlation plots mark the

maximum a-posteriori (MAP) solution. Blue colors in the correlation plots indicate parameters with

high probability. The color of the histogram relates to the fault segment and coloring in Fig. 3.
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Figure S3: Two sub-faults: 1d and 2d marginals for the inferred fault geometry of the second fault

segment. See caption of Fig. S2 for further details.
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Figure S4: Two sub-faults: InSAR data fits for the geometry inference for the 1995 Gulf of Aqaba

earthquake where a), b) and c) show the track numbers (see also Fig. 2, Tab.S1). (Data panels) Geocoded

unwrapped interferograms in radar line-of-sight (LOS) where positive numbers indicate LOS distance

decrease due to movement of the surface towards the satellite.
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The displayed displacement values are the result of quadtree subsampling and they are extrapolated

to pixels belonging to the same square. The long and short arrows show satellite flight direction and

radar LOS direction, respectively. (Model panels) Synthetic LOS surface displacements derived from the

MAP solution. The colored rectangles, red and blue show the locations and orientations of the western

(first) and eastern (second) fault segments. (Residual panels) Difference between data and model panels,

that is, the residual surface displacements; note the rescaled colormap. Top right shows a histogram of

weighted variance reduction from the posterior ensemble of solutions, where the red vertical line marks

the MAP solution.
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Figure S5: Two sub-faults: InSAR data fits for the geometry inference for the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S4
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Figure S6: Two sub-faults: Waveform fits for the geometry inference of the 1995 Gulf of Aqaba earth-

quake. Solid gray lines show the filtered (0.01-0.05 Hz) data of the vertical component tapered around the

P-wave arrival. The red continuous line shows the synthetic waveforms derived from the MAP solution,

whereas, brownish shaded colors indicate synthetic waveforms derived from the full posterior ensemble of

parameters. The residual waveforms between MAP and data are shown below as the filled red polygons.
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Histograms in the top right and bottom left show weighted variance reduction and time-shifts in seconds,

respectively. The vertical red lines mark the MAP solutions. Each trace-window is annotated by network

name, station name, component, distance and azimuth. The wave arrival time and the duration of the

windows are shown in the bottom left and right, respectively.
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Figure S7: Two sub-faults: Waveform fits for the geometry inference of the 1995 Gulf of Aqaba earth-

quake. Solid gray lines show the filtered (0.01-0.05 Hz) data of the transverse component tapered around

the S-wave arrival. Further details are given in the caption of Fig. S6.
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2.3 Three sub-faults16
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Figure S8: Three sub-faults: 1d and 2d marginal posteriors for the inferred geometry parameters of the

first fault segment. Red vertical lines in the histograms and red dots in the correlation plots mark the

maximum a-posteriori (MAP) solution. Blue colors in the correlation plots indicate parameters with

high probability. The color of the histograms relate to the fault segment and coloring in Fig. 3, 4 (in the

main text).
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Figure S9: Three sub-faults: 1d and 2d marginals for the inferred fault geometry of the second fault

segment. See caption of Fig. S8 for further details.
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Figure S10: Three sub-faults: 1d and 2d marginals for the inferred fault geometry of the third fault

segment. See caption of Fig. S8 for further details.
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Figure S11: Three sub-faults: InSAR data fits for the geometry inference for the 1995 Gulf of Aqaba

earthquake where a), b) and c) show the track numbers (see also Fig. 2, Tab.S1). (Data panels) Geocoded

unwrapped interferograms in radar line-of-sight (LOS) where positive numbers indicate LOS distance

decrease due to movement of the surface towards the satellite.
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The displayed displacement values are the result of quadtree subsampling and they are extrapolated to

pixels belonging to the same square. The long and short arrows show satellite flight direction and radar

LOS direction, respectively. (Model panels) Synthetic LOS surface displacements derived from the MAP

solution. The colored rectangles, blue, red and green show the locations and orientations of the southern

(first), northern (second) and eastern (third) fault segments. (Residual panels) Difference between data

and model panels, that is, the residual surface displacements; note the rescaled colormap. Top right

shows a histogram of weighted variance reduction from the posterior ensemble of solutions, where the

red vertical line marks the MAP solution.
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Figure S12: InSAR data fits for the geometry inference for the 1995 Gulf of Aqaba earthquake. Further

details are given in the caption of Fig. S11.
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Figure S13: Three sub-faults: Waveform fits for the geometry inference of the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S6.
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Figure S14: Three sub-faults: Waveform fits for the geometry inference of the 1995 Gulf of Aqaba

earthquake. Solid gray lines show the filtered (0.01-0.05 Hz) data of the transverse component tapered

around the S-wave arrival. Further details are given in the caption of Fig. S6.
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2.4 Finite fault inference17

2.5 Two sub-faults18
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Figure S15: Two sub-faults: InSAR data fits for the finite-fault inference for the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S11. Note that the colored rectangles show

the location and orientation of the reference faults that were extended from the previously determined

MAP solution of the geometry inference (Fig. S4).
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Figure S16: Two sub-faults: InSAR data fits for the finite-fault inference for the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S11.
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Figure S17: Two sub-faults: Waveform fits for the finite-fault inference of the 1995 Gulf of Aqaba

earthquake. Solid gray lines show the filtered (0.01-0.5 Hz) data of the vertical component tapered

around the P-wave arrival. Further details are given in the caption of Fig. S6.
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Figure S18: Two sub-faults: Waveform fits for the finite-fault inference of the 1995 Gulf of Aqaba

earthquake. Solid gray lines show the filtered (0.01-0.5 Hz) data of the transverse component tapered

around the S-wave arrival. Further details are given in the caption of Fig. S6.
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2.6 Three sub-faults19
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Figure S19: 1d marginals for selected patches (26-red, 124-blue, 145-green) of the distributed finite-fault

inference. Vertical lines mark the MAP solutions. Note that the priors for the rupture velocity was

limited to S-wave velocity, which is 4.7 km/s.
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Figure S20: Three sub-faults: InSAR data fits for the finite-fault inference for the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S11. Note that the colored rectangles show

the location and orientation of the reference faults that were extended from the previously determined

MAP solution of the geometry inference (Fig. S11).
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Figure S21: Three sub-faults: InSAR data fits for the finite-fault inference for the 1995 Gulf of Aqaba

earthquake. Further details are given in the caption of Fig. S11.

27



-3.43e-05 m -

64 66

VR [%]

5 0 5

-3.04e-05 m -

90.0 91.5

VR [%]

5 0 5

-2.09e-05 m -

89 90 91

VR [%]

5 0 5

-2.42e-05 m -

63 66

VR [%]

5 0 5

-2.24e-05 m -

91 92

VR [%]

5 0 5

-7.03e-06 m -

65 70

VR [%]

5 0 5

-1.74e-05 m -

87.0 88.5

VR [%]

5 0 5

-7.24e-05 m -

82.5 85.0

VR [%]

5 0 5

-4.49e-05 m -

72.5 75.0

VR [%]

5 0 5

-1.69e-05 m -

77.5 80.0

VR [%]

5 0 5

-2.3e-05 m -

45.0 47.5

VR [%]

5 0 5

-3.78e-05 m -

85.5 87.0

VR [%]

5 0 5

-2.36e-05 m -

93.6 94.2

VR [%]

5 0 5

-7.56e-06 m -

82.5 85.0

VR [%]

5 0 5

-2.59e-05 m -

92 93

VR [%]

5 0 5

05:32 min

60 s

GT.BGCA.0.Z
3166 km
-144°

07:42 min

60 s

GT.DBIC.0.Z
4848 km
-113°

09:40 min

60 s

II.SHEL.0.Z
6628 km
-134°

05:48 min

60 s

GE.KMBO.0.Z
3358 km
175°

09:43 min

60 s

II.ASCN.0.Z
6679 km
-120°

12:39 min

60 s

IU.SJG.0.Z
10068 km
-69°

09:32 min

60 s

GT.BOSA.0.Z
6471 km
-170°

05:20 min

60 s

G.TAM.0.Z
3010 km
-97°

05:36 min

60 s

G.SSB.0.Z
3203 km
-48°

06:20 min

60 s

MN.MDT.0.Z
3770 km
-74°

07:07 min

60 s

II.KURK.0.Z
4352 km
44°

08:29 min

60 s

II.BORG.0.Z
5526 km
-28°

09:59 min

60 s

II.ALE.0.Z
6913 km
-8°

12:15 min

60 s

G.KOG.0.Z
9500 km
-87°

08:25 min

60 s

IC.LSA.0.Z
5405 km
75°

-1.08e-05 m -

84 87

VR [%]

5 0 5

-7.63e-06 m -

88 89

VR [%]

5 0 5
12:22 min

60 s

IU.SSPA.0.Z
9640 km
-45°

12:31 min

60 s

II.FFC.0.Z
9841 km
-23°

-1.02e-05 m -

92.8 93.6

VR [%]

5 0 5

-7.44e-06 m -

10 0

VR [%]

5 0 5
12:19 min

60 s

IU.COL.0.Z
9578 km
1°

12:40 min

60 s

PS.OGS.0.Z
10094 km
58°

-2.78e-05 m -

72 74

VR [%]

5 0 5

-9.17e-06 m -

82 84

VR [%]

5 0 5

-1.18e-05 m -

74 76

VR [%]

5 0 5

-2.1e-05 m -

87.0 88.5

VR [%]

5 0 5

-1.67e-05 m -

85.5 87.0

VR [%]

5 0 5

07:04 min

60 s

II.MSEY.0.Z
4343 km
146°

12:25 min

60 s

IU.DAV.0.Z
9707 km
83°

11:23 min

60 s

IU.TATO.0.Z
8401 km
69°

07:27 min

60 s

G.HYB.0.Z
4627 km
96°

09:28 min

60 s

IU.ULN.0.Z
6385 km
49°

-3.15e-05 m -

95.2 95.6

VR [%]

5 0 5
08:39 min

60 s

IU.KBS.0.Z
5651 km
-6°

-1.84e-05 m -

90.0 91.5

VR [%]

5 0 5
09:38 min

60 s

IU.CHTO.0.Z
6547 km
85°

-1.03e-05 m -

86 88

VR [%]

5 0 5
12:12 min

60 s

IU.PET.0.Z
9412 km
30°

Figure S22: Three sub-faults: Waveform fits for the finite-fault inference of the 1995 Gulf of Aqaba

earthquake. Solid gray lines show the filtered (0.01-0.5 Hz) data of the vertical component tapered

around the P-wave arrival. Further details are given in the caption of Fig. S13.
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Figure S23: Three sub-faults: Waveform fits for the finite-fault inference of the 1995 Gulf of Aqaba

earthquake. Solid gray lines show the filtered (0.01-0.5 Hz) data of the transverse component tapered

around the S-wave arrival. Further details are given in the caption of Fig. S13.
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Figure S24: InSAR data fits for the track T343 a) and T350 b) for an eastward-dipping (left) and vertical

(right) southern segment. Further details are given in the caption of Fig. S11.
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c) Waveform fits for the finite-fault inference of the 1995 Gulf of Aqaba earthquake. Solid gray lines

show the filtered (0.01-0.1 Hz) data of the vertical component tapered around the P-wave arrival for an

eastward-dipping (top) and vertical (bottom) southern segment. Further details are given in the caption

of Fig. S13.

a) b)

Figure S25: Decomposition of the LOS displacements from tracks 343 and 114 (Fig. 2) into a) West-East

horizontal (East-ward positive ) and b) near-vertical displacement (upward positive) components.
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