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Linear Slip-Weakening Friction

Static coefficient of friction: u; = 0.575
Dynamic coefficient of friction: u; = 0.450

Slip-weakening critical distance: dy = 0.18 m

<

TPV36 and TPV37 Fault Geometry
e Dip angle 15 degrees.

e 30 km along strike.

e 28 km down-dip.

e Hypocenter 18 km down-dip.

e Fault reaches the Earth’s surface.

Material Properties

e Uniform linear elastic half-space.
e Density: p = 2670 kg/m3

e S-wave speed: I, = 3464 m/s

e P-wave speed: I, = 6000 m/s

Initial Stress is Proportional to Depth

e Approximately lithostatic minus hydrostatic

Nucleation is by Time-Weakening

e Nucleation zone radius 7, = 4000 m

Frictional cohesion at the Earth’s surface: C, = 4.0 MPa (TPV36), C, = 15.0 MPa (TPV37), tapering to zero at 8 km down-dip

o For TPV36, the cohesion allows the rupture to reach the Earth’s surface.

o For TPV37, the cohesion makes the rupture stop spontaneously before it reaches the Earth’s surface.
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On-Fault Stations: Time Series Files

Each star is the location of a station on the
fault.

For each station, modelers report the following
as a function of time:

Vertical and horizontal slip.

Vertical and horizontal slip rate.

Vertical and horizontal shear stress.

Normal stress.
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Contour-Plot File

e Contains a list of points on the fault surface, and the time at which each point on the fault begins to slip.
e Modelers can choose their own list of points — the don’t have to form any particular pattern.

e Used by the website to make contour plots of the rupture front propagation.

Surface Deformation File NEWI

e Contains a list of points on the Earth’s surface, and the final displacement of each point at the end of the simulation.

e Modelers can choose their own list of points — the don’t have to form any particular pattern.

e Points cover an area measuring 60 km parallel to strike, and 68 km perpendicular to strike (much larger than the fault).
e Can be used to create a plot of uplift and subsidence.

e The website cannot handle the surface deformation file.

Metrics

e From the modeler’s files, we compute quantitative metrics, comparing every pair of time-series and every pair of contour plots.

e We also compute summaries that offer quantitative overviews of how well the modelers agree with each other.



Surface Deformation Plots
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TPV36 Surface Deformation — Vertical Component
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TPV37 Surface Deformation — Vertical Component
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Peak Uplift and Subsidence

TPV36
User Max Uplift (m) | Max Subsidence (m)
barall 1.021 0.469
dliu.2 1.031 0.462
kutschera.2 1.039 0.476
1i.2 1.069 0.525
ma 1.020 0.470
wzhang 1.011 0.470
yang 0.982 0.569

TPV37
User Max Uplift (m) | Max Subsidence (m)
barall 0.920 0.430
dliu 0.928 0.425
kutschera.2 0.936 0.437
li 0.977 0.482
ma 0.920 0.431
wzhang 0.914 0.431
yang 0913 0.536

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.dliu)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - 04)
[i.2 (Duo Li - DG FE,h=200m, O4)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wzhang (Wengiang Zhang - Mixed-Flux DG (200m~10km, O4))

yang (Hongfeng Yang - Finite Element - PyL.ith)

barall (Michael Barall - FaultMod - 50 m)

dliu (EQdyna.v5.3.3.50m.dliu)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - 04)
li (Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wzhang (Wengiang Zhang - Mixed-Flux DG (200m~10km, O4))

yang (Hongfeng Yang - Finite Element - PyL.ith)
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TPV36 Surface Deformation — Horizontal Component (Parallel to the Fault Trace)
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TPV37 Surface Deformation — Horizontal Component (Parallel to the Fault Trace)
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TPV36 Surface Deformation — Normal Component (Perpendicular to the Fault Trace)
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TPV37 Surface Deformation — Normal Component (Perpendicular to the Fault Trace)
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Rupture Contour Plots



Distance down-dip (m)

TPV36 Rupture Contour Plots and Matrics — For 8 Modelers

Distance along strike (m)

The metric value is the RMS difference in rupture time, in
milliseconds, between each pair of codes.

DDA |[&]| G| 6[D] @
(1) barall 829| 29.7|38.4| 13.1| 1263571259
(2) dliu.2 82.9 58.5|58.1| 71.0| 70.0(53.4] 61.1
(3) kutschera.2 | 29.7|58.5 19.4| 19.7( 19.4| 7.0|100.2
4 1.2 38.4|58.1| 194 29.7| 295/19.0| 98.9
(5) ma 13.1|71.0| 19.7|29.7 1.7|25.3|115.0
(6) wang 126|70.0| 194|295 1.7 25.0|114.8
(7) wzhang 357|534 7.0[19.0| 253 250 95.7
(8) yang 125.9|61.1[100.2(98.9|115.0 [ 114.8( 95.7

RMS rupture time difference (ms)

7.0 115.0

barall (Michael Barall - FaultMed - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d11u)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
14.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m~10km, 04))

yvang (Hongfeng Yang - Finite Element - PyLith)
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Distance down-dip (m)

1E+04

ZE+04

TPV37 Rupture Contour Plots and Matrics — For 8 Modelers

Distance along strike (m)

The metric value is the RMS difference in rupture time, in
milliseconds, between each pair of codes.

Q)D& ]|@H |G| 6 | D] G
(1) barall 80.4|31.1|31.4| 12.8| 123|37.7|1243
(2) dliu 80.4 545]39.1| 68.7| 67.7|48.9| 60.9
(3) kutschera.2 | 31.154.5 58| 212 209 75| 982
@l 31.4|39.1| 58 242| 239] 36| 89.1
(5) ma 12.8|68.7(21.2|242 1.1[27.3]114.0
(6) wang 123|67.7(209[239] 1.1 27.0|113.8
(7) wzhang 37.7|489| 75| 36| 273| 270 92.0
(8) yang 1243 (60.9]98.2189.1 |114.0| 113.8 | 92.0

RMS rupture time difference (ms)

3.6 114.0

barall (Michael Barall - FaultMod - 50 m)

dliu (EQdyna.v5.3.3.50m.d11u)

kutschera.2 (Fabian Kutschera - DG - Seis50l vl1.2.0 - fault 200 m - o4)
19 (Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

17



Off-Fault Stations: Time Series Data



Metric Comparison for Each Pair of Users: Summary Across All Off-Fault Stations

TPV36 TPV37

ORNEHORERORNEONEONNONNGONNG M@ @|H |GG (]G
(1) barall 459 83|122]| 66| 68|17.2|289 (1) barall 470| 691100 53| 60| 95362
(2) dlin.2 459 46.2 | 463 | 44.8 (448 (49.4| 55.2 (2) dlin 47.0 46.2 453 |45.7|41.3 | 46.8| 62.7
(3) kutschera.2 | 83 |46.2 87| 61| 7.1118.3]|30.2 (3) kutschera.2 | 6.9 |46.2 71| 53| 7.7]1103|379
(4.2 122|463 | 8.7 108 | 11.2]17.7| 321 (4) li 10,0 1453] 71 93(11.1|142|356
(5) ma 6.6|448| 6.1]10.8 16(16.0]|289 (5) ma 531|457 53] 93 41| 84370
(6) wang 68|448| 71]112] 16 156(29.0 (6) wang 60413 77111 41 711|370
(7) wzhang 172|494 183 |17.7|16.0]| 156 36.1 (7) wzhang 951468103142 84| 71 38.8
(8) vyang 2891552302 132.11289]29.0]36.1 (8) yang 36.2|162.7|379356|37.0(37.0|38.8

Users Users

(1) barall Michael Barall - FaultMod - 50 m (1) barall Michael Barall - FaultMod - 50 m
(2) dlin.2 EQdyna v5.3.3 50m dliu (2) dliu EQdyna v5.3.3 50m dliu
(3) kutschera.2 |Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4 (3) kutschera 2 |Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - 04
@) 1i.2 Duo Li - DG FE h=200m, 04 @l Duo Li- DG, h200,04
(5) ma Shuo Ma - Finite Element - MAFE - 50 m on fault (5) ma Shuo Ma - Finite Element - MAFE - 50 m on fault
(6) wang Yongfei Wang - Generalized Finite Difference - SORD (6) wang Yongfe: Wang - Generalized Finite Difference - SORD
(7) wzhang Wengiang Zhang - Mixed-Flux DG (200m~10km, O4) (7) wzhang Wenqiang Zhang - Mixed-Flux DG (200m~10km, O4)
(8) yang Hongfeng Yang - Finite Element - PyLith (8) yang Hongfeng Yang - Finite Element - PyLith

The metric for two time series is the RMS difference between them, normalized to the range 0 to 200.
e Lower numbers are better; 0 is a perfect match, and values about 10 or less are a good match.

e We apply an optimum relative time shift when comparing, allowing for differences in propagation speed.



Metric Comparison for Each Off-Fault Station: Summary Across All Users

TPV36 TPV37
3d-disp | 3d-vel | t-shift 3d-disp | 3d-vel | t-shift Off-Fault Stations

body-010st000dp000 679| 606 0211 ) a body-010st000dp000 36.0( 38.2( 0.045 body-010st000dp000 [body -1.0 km, strike 0.0 km, depth 0.0 km
body-010st100dp000 32.1| 26.5].0.057 body-010st100dp000 347 31.9( 0.048 body-010st100dp000 [body -1.0 km, strike 10.0 km, depth 0.0 km
body-030st000dp000 | 246| 342 0045 body-030st000dp000 |  334| 37.7| 0047 body-030st000dp000 [body -3.0 km, strike 0.0 km, depth 0.0 km
body-0905t000dp000 0.062 >- Footwall -< body-0905t000dp000 403 body-090st000dp000 [body -9.0 km, strike 0.0 km, depth 0.0 km
body-090st100dp000 0233 body-090st100dp000 412 body-090st100dp000 [body -9.0 km, strike 10.0 km, depth 0.0 km
body-090st200dp000 0286 — body-090st200dp000 413 body-090st200dp000 [body -9.0 km, strike 20.0 km, depth 0.0 km
body010st000dp000 0.040 body010st000dp000 33.7 body010st000dp000 |body 1.0 km, strike 0.0 km, depth 0.0 km
body010st100dp000 0.062 body010st100dp000 289 body010st100dp000 |body 1.0 km, strike 10.0 kin, depth 0.0 km
body030st000dp000 0.036 body030st000dp000 247 body030st000dp000 [body 3.0 km, strike 0.0 km, depth 0.0 km
body090st000dp000 0.126 body0905t000dp000 13.9 body090st000dp000 [body 9.0 ki, strike 0.0 km, depth 0.0 km
body090st100dp000 0.058 body090st100dp000 9.6 body090st100dp000 |body 9.0 km, strike 10.0 kin, depth 0.0 km
body0905t200dp000 0.087 body090st200dp000 27.2 body090st200dp000 |body 9.0 km, strike 20.0 km, depth 0.0 km
body1505t000dp000 0.143 body1505t000dp000 173 body150s5t000dp000 |body 15.0 km, strike 0.0 kin, depth 0.0 km
body210st000dp000 0,086 body210st000dp000 21.0 body210st000dp000 |body 21.0 km, strike 0.0 km, depth 0.0 km
body270st000dp000 0.065 body270st000dp000 20.7 body270st000dp000 |body 27.0 km, strike 0.0 kin, depth 0.0 km
body270st100dp000 5.4 0.089 body270st100dp000 22.6 body270st100dp000 |body 27.0 km, strike 10.0 km, depth 0.0 km
body2705t200dp000 95 0.087 body270st200dp000 30.7 body270st200dp000 |body 27.0 km, strike 20.0 km, depth 0.0 km
body330st000dp000 6.7 0.079 —— body3305t000dp000 247 body330st000dp000 |body 33.0 km, strike 0.0 km, depth 0.0 km
body390st000dp000 519 0.175 3.disp [ Displacoment vector body390st000dp000 57.3 body390st000dp000 |body 39.0 km, strike 0.0 km, depth 0.0 km
body4505t000dp000 107 0128 [3g7va [Velocity vector body450st000dp000 27.9 body450st000dp000 |body 45.0 km, strike 0.0 km, depth 0.0 km
body450st100dp000 12.1 0.115 ¢ shift |Time shift body450st100dp000 34.9 body450st100dp000 |body 45.0 km, strike 10.0 km, depth 0.0 km
body4505t200dp000 13.6 0.090 body450st200dp000 33.9 body450s5t200dp000 |body 45.0 km, strike 20.0 km, depth 0.0 km
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Vertical wvelocity (m/s)

Vertical displacement (m)

Vertical Velocity

TPV36 — Off-Fault Station: body090st000dp000

Metrics for velocity

MDD @D ®H|[@®]D]G
(1) barall 28.7| 40| 93| 20| 20| 34|278
@) dlin.2 28.7 293|31.0]28.7]|28.7]28.1]34.7
(3) kutschera.2 | 4.0{293 82| 34| 36| 455|289
@) L2 93|310] 82 92| 90| 99[328
(5) ma 20|28.7| 34| 92 05| 29]275
(6) wang 20]287| 36| 90| 05 28]274
(7) wzhang 34]28.1| 45| 99| 29| 28 26.1
(8) yang 27.8]34.7]|289(328|275[27.4(26.1

Normalized RMS difference (percent)

0.7 83.9

0.2=—
] 7
0= uLJLl,-ﬂu
- .. iy
-0.2- @
T 1 I 1 T T T I
n} 10 20
Time (s)
]
. Vertical Displacement
-0.5—
1 -
-1.0— _'_""\l ——
1 T 1 I T 1 1 I
0 10 20

Time (s)

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1qu)

kutschera.2 (Fabian Kutschera - DG - 5eis501 v1.2.0 - fault 200 m - o4)
1i.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Vertical velocity (m/s)

Vertical displacement (m)

TPV37 — Off-Fault Station: body090st000dp000

Vertical Velocity

Metrics for velocity

10 20
Time (s)

IR ERORNOREONNONNURRS)

(1) barall 164| 37[102] 20| 33| 32]278

2) dliu 16.4 165|194 [163]167]16.1[313

(3) kutschera2 [ 3.7[165 88| 36| 46| 46[289

4) i 102]194| 88 102|104[113]337

(5) ma 20[163] 36|102 28] 3.0|276

(6) wang 313|167 46|104]| 28 32]276

; ' ' ' 0 ' ' ' ' 20 ' (7) wzhang 32|161] 46|113] 30| 32 265

Time (s) (8) yang 278(31.3|289(33.7|276| 276|265
Vertical Displacement Normalized RS difference (percent

1.6 81.8

barall (Michael Barall - FaultMod - 50 m)

d1iu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1i ¢Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Distance perpendicular to fault trace =z
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Vertical velocity (m/s)

Vertical displacement (m)

TPV36 — Off-Fault Station: body270st000dp000

Metrics for velocity

10 20

Time (s)

Vertical Displacement

T 1 T 1 I 1 1 T 1 I 1
1a 20
Time (s)

ORNOREOREORNEORNONEO N RG]
(1) barall 297(113]172| 88| 82112320
(2) dlin.2 29.7 26.9(303(28.0(28.2|29.6]|44.1
(3) kutschera.2 | 11.3 | 26.9 11.8| 7.0| 71102335
(4) Li.2 17.230.3|11.8 14.1|14.0|15.0 | 36.8
(5) ma 88)280| 7.0[14.1 17| 94|322
(6) wang 82]282| 7.1|140]| 1.7 8.3|31.9
(7) wzhang 11.2(29.6(102]150| 9.4| 83 313
(8) yang 32.0|44.1[335]|36.8|32.2|31.9(313

Normalized RMS difference (percent)

0.7 83.9

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1l1iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Vertical velocity (m/s)

Vertical displacement (m)

TPV37 — Off-Fault Station: body270st000dp000

-
1 / }h\, / Metrics for velocity

| / =0 A7 ololeolew|le|e|o|l®
1 v 1 | “ [ “ h [H (1) barall 3101113174 92| 95|11.9]|305
0 'a,,.. o VA B i”' i (2) dlin 31.0 27.830.6]29.1]|30.9[30.8[43.9
- Vertical Velocit NG : (3) kutschera.2 | 11.3 [ 27.8 123| 70| 9.8[105(316
I ertical vielocity @ li 17.4 306|123 14.1]15.1[14.8(3528
| (5) ma 92291 7.0]14.1 75| 9.9(306
1- (6) wang 9.5(309| 98151 75 6.5|295
i ' ' ' | 1‘0_ | I | 20 | (7) wzhang 11.9|308]|105|148| 99| 65 295

rime (=) (8) yang 30.5|43.9]|31.6|35.8|306[20.5|295
: Vertical Displacement Normalized RMS difference (percent)
1.6 81.8

barall (Michael Barall - FaultMod - 50 m)

d1iu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1i ¢Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

I T
1a
Time (s)

20
26



Distance perpendicular to fault trace =z

km
km
.0 km
- 3.0 km

~+21.0
+15.0
+

Fault Trace *

Footwall

“Far side”
< Hanging wall

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Depth

along strike

body-090st200dp000

Distance
(On the footwall)

perpendicular

Distance
to trace
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Vertical velocity (m/s)

Horizontal wvelocity {(m/s)

-0.8—

Vertical Velocity

10 12 14 1a

TPV36 — Off-Fault Station: body-090st200dp000

Metrics for velocity

Horizontal Velocity

-0.2-

1a 1=z 14 1la
Time (s)

ONNOREORECONESONNONEG NN
(1) barall 078|38.0|300]31.8|31.1|866]|41.6
(2) dliu.2 97.8 001|978|941]1929]|96.2|952
(3) kutschera.2 | 38.0 |99.1 147120.1|24.1|940] 305
(4) L2 30.0|97.8]|14.7 1491182923271
(5) ma 31.8|94.1|20.1|149 481855250
(6) wang 3111929241182 48 834|256
(7) wzhang 866|962 |940|923|855]|834 210
(8) vang 416|952|305|27.1125.0]256|91.0

Normalized RMS difference (percent)
0.7 83.9

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1l1iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Vertical velocity (m/s)

-0.8-

Horizontal wvelocity {(m/s)

-0.2-

TPV36 — Off-Fault Station: body-090st200dp000

Metrics for time shift
(4] (2) (3 4 (5 (6) (7 (8)
(1) barall 0932 0080| 0.080| 0.060| 0.056|-0.102| 0.196
Vertical Velocity (2) dliun.2 -0.932 -0.904 |-0.900|-0910|-0910|-0.778 | -0.788
(3) kutschera.2 | -0.080 | 0.904 0.000 | -0.004 | -0.008 | -0.174 | 0.126
(4) Li.2 -0.080 | 0.900 | -0.000 -0.008 | -0.012|-0.178 | 0.126
(5) ma -0060| 0910 0.004| 0.008 0002|0152 0132
: | : : : | : : : | : : : ;| (6) wang -0056| 0910 0008 | 0.012| 0.002 0142| 0134
10 12 14 1a
Time (s) (7) wzhang 0102 0778 | 0.174 | 0.178 | 0.152| 0.142 -0.108
7 (8) vang -0.196| 0.788 |-0.126 | -0.126 | -0.132 | -0.134 | 0.108

Horizontal Velocity Time shift (s)

0.002 0.404

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1l1iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

1a 1=z 14 1la
Time (s)



Vertical velocity (m/s)

Normal velocity (m/s)

Vertical Velocity

TPV37 — Off-Fault Station: body-090st200dp000

Metrics for velocity

0. 05—

0 \J ~I_i ~d L

- ‘_"‘.'r*' -

. Normal Velocity
-0.05—
-0.10—
T T I T 1 1 1 I 1 T T T I 1
10 15 20

Time (s)

OREHOEREOREORNEOREONEORNNG)
(1) barall 86.2|119|11.1| 95]|123|40.0|34.7
(2) dlin 86.2 863 |864|856|851|88.8|906
(3) kutschera.2 | 11.9 | 86.3 59| 89|16.0|46.0]|36.4
4L 11.1 (864 5.9 101|170 | 47.1|33.8
(5) ma 05]|856| 89|101 80]391]|350
(6) wang 12318511160 ]|17.0] 8.0 317|373
(7) wzhang 400 | 88.8|46.0 (47.1|39.131.7 56.7
(8) yang 3471906|364|338|350(37.3]|56.7

Normalized RMS difference (percent)

1.6 8138

barall (Michael Barall - FaultMod - 50 m)

d1iu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis50l v1.2.0 - fault 200 m - o4)
1i ¢Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Distance

along strike

Depth

Distance

perpendicular
to trace

Distance perpendicular to fault trace =z

km
km
0 km
- 3.0 km
—3.0 km

~+21.0
+15.0
+

body-010st100dp000

(On the footwall)
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Vertical displacement (m)

Normal displacement (m)

[

o

A
Vertical Displacement

10 20
Time (s)

Normal Displacement

10 20
Time (s)

TPV36 — Off-Fault Station: body-010st100dp000

Metrics for displacement

D[S | H[G® |6 D
(1) barall 68.9| 32| 25| 25| 32|404
(2) dlin.2 68.9 69.8167.6|67.6(67.9(96.9
(3) kutschera.2 | 3.269.8 3.7] 3.8 43400
(4) ma 251676 3.7 04 23419
(5) wang 251676 38| 04 241419
(6) wzhang 321679 43| 23| 24 43.1
(7) yang 40.4 |96.940.0 |41.9|41.9(43.1

Normalized RMS difference (percent)

0.7 83.9

barall (Michael Barall - FaultMod - 50 m)

d1iu.2 (EQdyna.v5.3.3.50m.d1l1iu)

kutschera.2 (Fabian Kutschera - DG - 5eis50l v1.2.0 - fault 200 m - o4)
ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Vertical displacement (m)

01 \- TPV37 - Off-Fault Station: body-010st100dp000
] Metrics for displacement
D_- e O EEOREEOREONNONEONNE
1 (1) barall s89| 38| 27| 27| 4.1]60.7
- (2) dliu 58.9 578 (574|574 56.9]99.4
—0.1—- Vertical Displacement (3) kutschera.2 | 3.8 |57.8 36| 36| 55606
] (4) ma 27|574| 36 02| 2.7(62.1
] (5) wang 27|574| 36| 02 277|621
B ; ; ; ; T ; T (6) wzhang 41569 55| 27| 27 64.1
Time (s) (7) yang 60.799.4 [60.6 |62.1|62.1|64.1
: Normalized RMS difference (percent)
T 1.6 81.8

Normal Displacement

Normal displacement (m)

barall (Michael Barall - FaultMod - 50 m)

d1iu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - 5eis50l v1.2.0 - fault 200 m - o4)
ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

10 20
Time (s)



Distance perpendicular to fault trace =z

km
km
0 km
- 3.0 km
—3.0 km

~+21.0
+15.0
+

o

Hanging wall
Footwall

“Far side”
“Near side”

.0

along strike

body450st100dp000

Distance
(On the footwall)

perpendicular

Distance
to trace
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Vertical velocity (m/s)

Vertical displacement {m)

-0.04—

TPV36 — Off-Fault Station: body450st100dp000

Metrics for velocity

0.04=

Time (s)

20

wlo|la|lw|e|e|on
(1) barall 160|150]144)1140]|369|544
(2) kutschera.2 | 16.0 101 86| 89|375]|583
(3) 1.2 15.0]10.1 115|114]379]|56.2
(4) ma 144] 86115 13]354]|580
(5) wang 140| 891114 13 3491579
(6) wzhang 369 |375|379|354|349 66.2
(7) yang 544583562 580579662
Normalized RMS difference (percent)
0.7 839

barall (Michael Barall - FaultMod - 50 m)

kutschera.2 (Fabian Kutschera - DG - SeisS50l1 v1.2.0 - fault 200 m - o4)
1.2 ¢Duo Li - DG FE, h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Vertical velocity (m/s)

Vertical displacement (m)

—-0.05-

Vertical Velocity

TPV37 — Off-Fault Station: body450st100dp000

Metrics for velocity

Time (s)

M| |@ |G| @)
(1) barall 154]14.6 |14.0|37.0|56.5
(2) kutschera.2 [ 15.4 99| 8.1(37.5]|59.8
3) i 146| 99 11.4]38.2|585
(4) ma 140 8.1]11.4 354|593
(5) wzhang 37.0|37.5|38.2|354 67.4
(6) yang 56.5]159.8|58.5(59.3]|67.4

Normalized RMS difference (percent)

16 81.8

barall (Michael Barall - FaultMod - 50 m)

kutschera.2 (Fabian Kutschera - DG - Seis50l vl1.2.0 - fault 200 m - o4)
1i ¢Duo Li - DG, h200,04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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On-Fault Stations: Time Series Data



Metric Comparison for Each Pair of Users: Summary Across All On-Fault Stations

TPV36 TPV37
MA@ |H |G D] G ORNOREONECOREONRONNONNRC)
(1) barall 419 55158 26| 43| 3.1|173 (1) barall 69| 471147| 16| 36| 2.7|183
(2) dliu.2 41.9 437 155514131416 |41.5]|47.0 (2) dliu 6.9 J76|185]| 66| 74| 6.5]|21.2
(3) kutschera.2 | 5.5 43.7 154 56| 72| 53]19.5 (3) kutschera.2 | 47| 7.6 130 501 6.7 4.81209
(4) L.2 158555154 158|17.0|15.5]125.8 (4 L 147(183]|130 150 16.1 148|272
(5) ma 261413 536|158 24| 241165 (5) ma 16| 66| 5.0]15.0 27| 24182
(6) wang 43416 72|17.0( 24 36171 (6) wang 36| 74| 67161 2.7 34187
(7) wzhang 31415 53115.5) 24| 3.6 16.7 (7) wzhang 27| 65| 48148 24| 34 18.5
(8) vang 173 (47.0| 195|258 16.5]|17.1|16.7 (8) yang 183|21.2|209)1272|182|18.7|18.5
Users Users
(1) barall Michael Barall - FaultMod - 50 m (1) barall Michael Barall - FaultMod - 50 m
(2) dlin.2 EQdyna v5.3.3.50m.dliu (2) dliu EQdynav5.3.3.50m.dliu
(3) kutschera.2 |Fabian Kutschera - DG - Se1sSol v1.2.0 - fault 200 m - 04 (3) kutschera.2 |Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4
@2 Duo Li - DG FE h=200m, O4 (E)] 1 Duo Li- DG, h200,04
(5) ma Shuo Ma - Finite Element - MAFE - 50 m on fault (5) ma Shuo Ma - Finite Element - MAFE - 50 m on fault
(6) wang Yongfei Wang - Generalized Finite Difference - SORD (6) wang Yongfe: Wang - Generalized Finite Difference - SORD
(7) wzhang Wengqiang Zhang - Mixed-Flux DG (200m~10km, O4) (7) wzhang ‘Wengiang Zhang - Mixed-Flux DG (200m~10km, O4)
(8) yang Hongfeng Yang - Finite Element - PyLith (8) vang Hongfeng Yang - Finite Element - PyLith

The metric for two time series is the RMS difference between them, normalized to the range 0 to 200.
e Lower numbers are better; 0 is a perfect match, and values about 10 or less are a good match.

e We apply an optimum relative time shift when comparing, allowing for differences in propagation speed.



Metric Comparison for Each On-Fault Station: Summary Across All Users

TPV36 TPV37
2d-stress | 2d-rate | 2d-slip | t-shift 2d-stress | 2d-rate | 2d-slip | t-shift On-Fault Stations

faultst000dp000 303 s02| 461]0047!€-On Trace faultst000dp000 149 0.045 faultst000dp000 |strike 0.0 km, dip 0.0 km
faultst000dp010 7.6 179 162 0.043 faultst000dp010 9.1 0.062 faultst000dp010 |strike 0.0 ki, dip 1.0 km
faultst000dp030 212 121 8.5| 0.032 faultst000dp030 117 0362 faultst000dp030 |strike 0.0 km_ dip 3.0 km
faultst000dp060 36.8 106 6.1| 0.029 faultst000dp060 28.7 106 69| 0026 faultst000dp060 |strike 0.0 ki, dip 6.0 km
faultst000dp120 19.1 5 35| 0.022 faultst000dp120 99 6.8 33| 0.019 faultst000dp120 |strike 0.0 km, dip 12.0 km
faultst000dp180 47.2 10.7 52| 0.085 faultst000dp180 317 88 44| 0048 faultst000dp180 |strike 0.0 ki, dip 18.0 km
faultst000dp240 145| 118 faultst000dp240 166| 147 99 faultst000dp240 |strike 0.0 km, dip 24.0 km
faultst040dp000 517 460 <= faultst040dp000 145 faultst040dp000 |strike 4.0 ki, dip 0.0 km
faultst040dp030 113 81 faultst040dp030 97 faultst040dp030 |strike 4.0 km, dip 3.0 km
faultst040dp060 8.6 53 faultst040dp060 21.4 66 32 faultst040dp060 |strike 4.0 km, dip 6.0 km
faultst040dp120 6.5 27 faultst040dp120 102 61 24 faultst040dp120 |strike 4.0 km_ dip 12.0 km
faultst040dp180 99 91 faultst040dp180 433 89 8.0 faultst040dp180 |strike 4.0 km, dip 18.0 km
faultst080dp000 276| 525 454| 0059 |€- faultst080dp000 13.7 0.050 faultst080dp000 |strike 8.0 km_ dip 0.0 km
faultst080dp030 33.8 83 58| 0041 faultst080dp030 73 0.069 faultst080dp030 |strike 8.0 km, dip 3.0 km
faultst080dp060 16.9 59 2.5| 0.040 faultst080dp060 12.0 50 22| 0.035 faultst080dp060 | strike 8.0 km, dip 6.0 km
faultst080dp120 95 8.0 3.4/ 0.039 Ficlds faultst080dp120 99 71 27| 0.038 faultst080dp120 |strike 8.0 km, dip 12.0 km
faultst080dp180 10.1 10.7 3.6 0.042 > d-stress | Shear stress vector faultst080dp180 101 98 26| 0.042 faultst080dp180 |strike 8.0 km, dip 18.0 km
faultst120dp000 732 5a7| 49| 0.066 |4 [2d-rate Slip rate vector faultst120dp000 150 - faultst120dp000 |strike 12.0 km, dip 0.0 km
faultst120dp030 11.0 49 27| 0.048 2d-slip | Slip vector faultst120dp030 6.5 0.054 faultst120dp030 |strike 12.0 km_ dip 3.0 km
faultst120dp060 8.1 43 18] 0.041 t-shift |Time shift faultst120dp060 10.7 40 15| 0.041 faultst120dp060 |strike 12.0 km, dip 6.0 km
faultst120dp120 345| 107| 71| 0049 faults(120dp120 54| 101]| 32| 00s0 faultst120dp120 |strike 12.0 km, dip 12.0 km
faultst120dp180 157 187| 72| 0.054 faults1200p180 13| 151]| 62| o0 faultst120dp180 [strike 12.0 km, dip 18.0 km




Distance ]
. Distance
along strike ]
down-dip
faultst000dp000

(On the fault trace, at the Earth’s surface)

At a dip angle of 15 degrees, the depth is
about 1/4 of the distance down-dip.

Earth’s Surface / Top of Fault

@ * * * 0.0 km
* * * *
) ¢ * ) ¢ Y% |[+60km
* * * Y  F+120km
* ) ¢ % | +18.0km
) ¢ | 124.0km
. : . . : : : : +28.0km
~150 =120  -8.0 —4.0 0.0 +4.0 480  +12.0 +15.0
km km km km km km km km km

Distance along-strike = x

dip-umop 2oueIsI(q

M=
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Along-dip slip rate (m/s)

Along-dip shear stress (MPa)

Slip Rate

10 1z
Time (s)

Shear Stress

T T T I T 1 T I
10 1z
Time (s)

TPV36 — On-Fault Station: faultst000dp000

Metrics for slip rate

MmO H |6 O] 6
(1) barall 168.4 7.6 80| 121 121 78| 229
(2) dlin.2 168.4 168.4 | 1687|1678 |167.8 | 167.6 | 166.2
(3) kutschera.2 7.6| 1684 4.1 8.0 8.0 57| 224
4) .2 8.0]168.7 4.1 32 32 6.4 203
(5) ma 12.1]| 1678 80 82 0.0 51| 200
(6) wang 12.1] 1678 80 812 0.0 51| 200
(7) wzhang 79]167.6 37 6.4 51 5.1 19.4
(8) vang 22911662 224 203| 20.0| 200] 194

Normalized RMS difference (percent)

0.3 93.9

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMed - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.dl1iu)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
1i.2 (Duo Li - DG FE,h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Along-dip shear stress (MPa)

Along-dip slip rate (m/s)

Slip Rate

I T 1 T T I
1a 20
Time (s)

Shear Stress

10 20
Time (s)

TPV37 — On-Fault Station: faultst000dp000

Metrics for shear stress

(ORNEORRORBEOREONRORNEGNRC)
(1) barall 194| 40| 74| 15| 16| 2.3]321
(2) dliu 19.4 19.2(202]193|193|19.1|375
(3) kutschera.2 | 4.0]19.2 50| 46| 47| 4.4]341
@l 7.4(202] 5.0 82| 82| 83|371
(5) ma 15193 46| 82 06| 2.1|314
(6) wang 16[193| 47| 82| 06 251314
(7) wzhang 23[19.1| 44| 83| 21| 25 312
(8) yang 32.1|375(34.1|37.1|31.4|31.4|312
Normalized RMS difference (percent)
0.5 329

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)
dliu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - 5eis501 v1.2.0 - fault 200 m - o4)
141 (Duo Li - DG, h200,04)

ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)
wang (Yongfei Wang - Generalized Finite Difference - S0RD)
wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Earth’s Surface / Top of Fault

e she e 0.0 km
* K K K
D|stance‘ Distance * * * - +6.0 km
along strike ]
down-dip
* * * %  |+120km
faultst000dp060 /
(TPV37 has higher firctional cohesion than TPV36) * ) ¢ Y% | +18.0km
) ¢ | +24.0km
At a dip angle of 15 degrees, the depth is
about 1/4 of the distance down-dip.
| . . : : . : . +28.0km
~-15.0 -120  -8.0 -4.0 0.0 +4.0 +8.0  +12.0 +15.0
km km km km km km km km km

Distance along-strike = x

dip-umop 2oueIsI(q

M=
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Along-dip slip rate (m/s)

Along-dip slip rate (m/s)

-0.5-
| TPV36
-1.0-
' ' ' ' T ' ' ' ' T
0 10 20
Time (s)
o -
-0.5—
| TPV37
-1.0-
T ' T ' T ' T ' T |
] 10 20

Time (s5)

On-Fault Station: faultst000dp060 - Slip Rate

barall (Michael Barall - FaultMed - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d14u)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
1i.2 (Duo Li - DG FE, h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)

dliu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis501 v1.2.0 - fault 200 m - o4)
141 ¢Duo Li - DG, h200,04)

ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - S0RD)

wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Along-dip slip {(m)

Along-dip slip (m)

TPV36

On-Fault Station: faultst000dp060 — Slip

barall (Michael Barall - FaultMed - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d14u)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
1i.2 (Duo Li - DG FE, h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

10 20
Time (s)

TPV37

10 20
Time (s)

wang (Yongfei Wang - Generalized Finite Difference - SORD)
wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))
yang (Hongfeng Yang - Finite Element - PyLith)

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)

dliu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis501 v1.2.0 - fault 200 m - o4)
141 ¢Duo Li - DG, h200,04)

ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - S0RD)

wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Along-dip shear stress (MPa)

Along-dip shear stress (MPa)

I 1
10
Time (s)

20

I 1
10
Time (s)

20

On-Fault Station: faultst000dp060 — Shear Stress

barall (Michael Barall - FaultMed - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d14u)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
1i.2 (Duo Li - DG FE, h=200m, 04)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)

dliu (EQdyna.v5.3.3.50m.d14iu)

kutschera.2 (Fabian Kutschera - DG - Seis501 v1.2.0 - fault 200 m - o4)
141 ¢Duo Li - DG, h200,04)

ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - S0RD)

wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Normal stress (MPa)

Normal stress (MPa)
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On-Fault Station: faultst000dp060 — Normal Stress

barall (Michael Barall - FaultMod - 50 m)

kutschera.2 (Fabian Kutschera - DG - SeisSol v1.2.0 - fault 200 m - o4)
ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

vang (Hongfeng Yang - Finite Element - PyLith)

Normal stress is low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)

kutschera.2 (Fabian Kutschera - DG - Seis501 v1.2.0 - fault 200 m - o4)
ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)

wang (Yongfei Wang - Generalized Finite Difference - SORD)

wzhang (Wenqiang Zhang - Mixed-Flux DG (200m-~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Earth’s Surface / Top of Fault

e he He—— 0.0 km
* K K K
Dlstance‘ Distance * * * * - +6.0 km
along strike j
down-dip
S
* O *  F+120km E
]
=]
faultst080dp120 — | &
I
* ) ¢ Y | +180km =
) ¢ | +24.0km
At a dip angle of 15 degrees, the depth is
about 1/4 of the distance down-dip.
| . . : . . . . +28.0km
~15.0 —-120  -8.0 —4.0 0.0 +4.0 +8.0  +12.0 +15.0
km km km km km km km km km

Distance along-strike = x
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Along-dip slip (m)

Horizontal slip {m)

Along-Dip Slip

0.01-

Horizontal Slip

Time (=)

TPV36 — On-Fault Station: faultst080dp120

Metrics for slip rate

ORELOREROREONNONNORNNONNC
(1) barall 44| 46| 67| 24| 84| 38127
(2) dliu.2 4.4 75 931 30| 54 32]|11.9
(3) kutschera.2 | 46| 7.5 41| 58|11.0| 64]|146
(4)L.2 6.7 9.3| 4.1 771124 821172
(5) ma 24 30| 58| 7.7 65| 20]123
(6) wang B4 54110124 65 581137
(7) wzhang 38| 32| 64| 82| 20| 58 12.0
(8) yang 1271119 146172123137 ]120
Normalized RMS difference (percent)
0.3 93.9

Slip rate and shear stress are low-pass filtered at 10 Hz
barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1l1u)
kutschera.2 (Fabian Kutschera - DG - 5eis501 v1.2.0 - fault 200 m - o4)

1.2 (Duo Li - DG FE,h=200m, 04)
ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)
wang (Yongfei Wang - Generalized Finite Difference - S0RD)
wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

Time {s)

yang (Hongfeng Yang - Finite Element - PyLith)
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Distance ]
. Distance
along strike ]
down-dip
faultst000dp180 —

(Hypocenter)

At a dip angle of 15 degrees, the depth is
about 1/4 of the distance down-dip.

Earth’s Surface / Top of Fault

* * * 0.0 km
* * * *
) ¢ * ) ¢ Y% |[+60km
* * * Y  F+120km
* ) ¢ % | +18.0km
) ¢ | 124.0km
. : . . : : : : +28.0km
~150 =120  -8.0 —4.0 0.0 +4.0 480  +12.0 +15.0
km km km km km km km km km

Distance along-strike = x

dip-umop 2oueIsI(q

M=
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Along-dip slip rate (m/s)

Along-dip slip {(m)

Slip Rate

10
Time (s)

TPV36 — On-Fault Station: faultst000dp180

Metrics for slip rate

DO |BH|®]G (D]
(1) barall 41| 50112 14| 14| 411|246
(2) dliu.2 41 541125 39] 39| 35|234
(3) kutschera.2| 50| 54 971 48| 48| 39266
(4) .2 1121125 9.7 1101110112306
(5) ma 14| 39| 48|11.0 00| 35247
(6) wang 14| 39| 48|11.0| 0.0 35247
(7) wzhang 41| 35| 39|11.2| 35| 35 248
(8) yang 246234266 |306|247|247 (248

Normalized RMS difference (percent)
0.3 93.9

Slip rate and shear stress are low-pass filtered at 10 Hz
barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.d1l1u)
kutschera.2 (Fabian Kutschera - DG - 5eis501 v1.2.0 - fault 200 m - o4)

1.2 (Duo Li - DG FE,h=200m, 04)
ma {Shuo Ma - Finite Element - MAFE - 50 m on fault)
wang (Yongfei Wang - Generalized Finite Difference - S0RD)
wzhang (Wengiang Zhang - Mixed-Flux DG (200m-10km, 04))

10

Time (s)

yang (Hongfeng Yang - Finite Element - PyLith)
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Distance
along strike

faultst000dp240 \

At a dip angle of 15 degrees, the depth is
about 1/4 of the distance down-dip.

Distance
down-dip

Earth’s Surface / Top of Fault

* * * 0.0 km
* * * *
) ¢ * ) ¢ Y% |[+60km
* * * Y  F+120km
* ) ¢ % | +18.0km
| 124.0km
. : . . : : : : +28.0km
~150 =120  -8.0 —4.0 0.0 +4.0 480  +12.0 +15.0
km km km km km km km km km

Distance along-strike = x

dip-umop 2oueIsI(q

M=
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Along-dip slip rate (m/s)

Along-dip slip (m)

IR

Slip Rate

10
Time (=)

Slip

10
Time (s)

20

TPV36 — On-Fault Station: faultst000dp240

Metrics for slip rate

ORNGOEEOREOREONRON N

(1) barall 43| 73| 36| 36| 49369

(2) dliu.2 4.3 93| 43| 43| 6.0|364

(3) kutschera.2 | 7.3| 93 8.8 88| 9.1[405

(4) ma 36| 43| 88 0.0| 32]36.5

(5) wang 36| 43| 88| 00 3.2136.5

(6) wzhang 49| 6.0 91| 32| 32 374
(7) yang 36.9|36.4]|40.5[36.5|36.5|37.4

Normalized RMS difference (percent)
0.3 939

Slip rate and shear stress are low-pass filtered at 10 Hz

barall (Michael Barall - FaultMod - 50 m)

dliu.2 (EQdyna.v5.3.3.50m.dT4iu)

kutschera.2 (Fabian Kutschera - DG - 5eis501 v1.2.0 - fault 200 m - o4)

ma (Shuo Ma - Finite Element - MAFE - 50 m on fault)
wang (Yongfei Wang - Generalized Finite Difference - S0RD)
wzhang (Wenqgiang Zhang - Mixed-Flux DG (200m~10km, 04))

yang (Hongfeng Yang - Finite Element - PyLith)
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Conclusions

We created two benchmarks with a 15-degree dipping thrust fault.
e TPV36 — Rupture reaches the Earth’s surface.

e TPV37 — Rupture stops spontaneously before it reaches the Earth’s surface.
8 modelers or groups successfully ran the benchmarks and submitted results.

7 modelers submitted surface deformation files.
e All have similar patterns of uplift and subsidence, which is important for tsunami generation.

e The majority of codes agree very well on the values of peak uplift and subsidence.
Contour plots from all the codes are similar.

For time series data, most of the codes produced results that agree well throughout the simulation.

e Some codes have differences from the other codes, indicating a possible opportunity for improvement.

Thank you to all the modelers and groups who submitted results! We can’t do this without you!
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