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Participating Models

Table 2.1.1 Participating Methods

Method identifier | Responsible Key references*
developers
(affiliations)

CSM: Composite John Anderson (UNR) Zeng et al. (1994)
Source Model

UCSB Method Ralph Archuleta, Jorge | Liuetal. (2006), Schmedes et al. (2010), and
Crempien (UCSB) Schmedes et al. (2012)

EXSIM Gail Atksinson, Karen Motozedian and Atkinson (2005), Atkinson et al.
Assatourians (UWO) (2009), and Boore (2009)

G&P: Graves and Robert Graves (USGS), | Graves and Pitarka (2010)

Pitarka Arben Pitarka (LLNL)

SDSU Method Kim Olsen, Rumi Maietal (2010), and Mena etal. (2010)

Takedatsu (SDSU)

* References listed here are the latest published documentation of the methods.
Some methods have been modified since publication. The documents on the current
status of each method are provided in Appendices E.
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Validation Data, Documentation, and Review
Procedure

June 11-12, 2013 Preparation Workshop

June 26, 2013 Review Meeting

Modelers Documentation and Self Assessments
Simulation Results Provided by the BBP

Part A

— Spectral acceleration (5% damped) for 6 events are directly compared to observations
(corrected for a rock site condition)
— Goodness-of-fit plots for single scenarios and averages are provided by the BBP
* Mean bias plots
* Distance dependence
* Spatial dependence
— Goodness-of-fit (GOF) values are provided in distance, period, and source-type bins
— The panel developed additional metrics based on provided GOF data

Part B

— Plots comparing simulated ground motions to GMPEs for generic M,, 6.2 & 6.6 strike-slip and
reverse-slip cases, considering both southern California and northern California velocity
models

— Acceptable thresholds based on the range of published NGA-Westl GMPEs were provided to
the panel
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Part A Validation — Bias Plot
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Part A Validation — Bias Plot for GMPEs

Comparison between GMPEs and LOMAP
Number of stations: 40
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Part A Validation — Distance & Period

Period = 0.010 s Period = 0.050 s
T T T T T T T T
15 ° 15 °
10 | ° . 10 | y
[ ] L [ ] ° d
- 05»,. [ 12 05| pe o. ]
> L TY > °
a @
i ooo e @ e o 1% oolge e LLJ |
3 P o o0 . 3 e 0 09 OO L]
o ° S
£ -05 ® o %o c 05| ®e ® 0o o
-10} ° 4 10} ° .
=15} R =15} R
A ‘ , , One method and
0 20 40 60 80 100 0 20 40 60 80 100
.
Period = 0.100 s Period = 0.200 s
— , ; , one scenario
15 | B 15 4
hd L ]
10 | . 10 -
[ ] o ® ) L4 L
= 05 L ° - os L .
3 oo L x 4 e
o o ' (1Y @ ° .
7 00} 4% oo} =
g Y 0 s 5 % o ..
£ o5l . .. [ ] ° 4E o5 4
L] °
-1.0 -1.0
[ ]
-15 | 4 -1s5} E
. L . . . L L L
0 20 40 60 80 100 0 20 40 60 80 100
Period = 0.500 s Period = 1.000 s
T T T T T T
15
L 10 4
° ' X d
= 4= os}f L ° R
< ° < Poe e ©
@ @ o L4
P 12 ool g® _
d > CHR il I
c ... [ ] £ _os ' e 9
L]
d -10} ° 4
-15 4 -1s5} 4
. . . L . L . .
0 20 40 60 80 100 0 20 40 60 80 100
Period = 2.000 s Period = 5.000 s
T T T T T T T T
15 | B 15 B
L ]
10 | B .
[ 1] d
- L] o ® —
05 o,
c ) T
7 % ) . & o
4 oo0f ® e o @ 42 .
° o
= nd s <
£ 05} [ ] ° [ ] 4= —
L ]
10 ° : °
15k = L] 1
! L I . I L L L
0 20 40 60 80 100 0 20 40 60 80 100
Distance (km) Distance (km)

9/8/13 SCEC Annual Meeting From Appendix A



Part A Validation — Spatial Observations

GOF Comparison for NR
50 Realizations
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Part B Validation — GMPE Plots

Part B. Northern California (M6.6, SS, Z_ =0 km, ij=20 km)
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Part A Validation

Direct comparison of observed and simulated spectral

acceleration for specific events
 Whittier Narrows, Landers, North Palm Springs, Northridge, Tottori
and Niigata

Comparisons of mean bias (residual of natural log of
simulated ground motion to observed)

* Failure threshold is In(2)=0.69
* Thresholds of 0.5 and 0.35 were considered as passing criterion

Comparisons of distance dependence of mean bias
e Distance dependence slope of zero within 95% confidence

Comparisons of a combination of mean bias and mean

absolute bias.
e Comparison with GMPE



Mean bias (red=bias>In(2); green= bias <In(1.65)
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g [ Niigata (6.65, REV) 0.05| 0.08] 0.9 -11s 052| 0.04] 07| -031] aszf-l--t 039 -130] -109] 103 2
g Northridge (6.73, REV) oas| o050 o0as| o0.40 0471 031 043] oas| o2s] o0a4g] oss| -022] -08s| -033] 039] o047] 044] -021] -0as] -05s| -029] -029
% Loma Prieta (6.94, ROBL) 038] o057 os0| o055 049 o041 0os| o083 072] o0ss| o31] 022 077] o03s| o31] 11a] o0s0] oo01] 017 031 -09] 00
& | Landers(7.22,55) 0.41[" 0.00 -0.08] 036] -0.58fs"e%a" -0.13| -032| 0.08] o007 oa41f-liat -028] -002] 0.01] o031] 0.2 teels| 05| 0.00[ 023
Average CA 2017 o0aa] o016 o011 030 -0.26] 067 -004] o010 -0.01] 021 010] -025] 0as| -010] o.6] o0.0s| 03] o.0a] -0.04] -017] o016 -002] 019
Average ALL -027] o044 o021 027 028] -05s] 067 002] -0.03] o0a1a] -00s] o000 082 o0as] 007 04s] 036 022 -0.08] 080 017 o026 075 052 022 047
g | Reverse (REV) 0.4 -0.22| o015] o0.09 0.04] -010| o0as| o00s| -0.04] -0.0| -0.09| 002] -0.75| -027| -0.29| o058 -061] 046 -027] -109] -0.46] -0.16] -1.00] -0.90
E Reverse-Oblique (ROBL) 0.03] 0.0 00s| -0.03| o002| o007 o002] -028] o056| -0.08 036] 042 005 om] -0as| o058 020 039 039
F Strike-Slip (SS) -0.09| -0.07] -0.05 -024] -0.40| -0.40| -0a7 : 038
Normal (NM) et L R
= |Averageca -0.14| -012| o01a] -0.06| -012| -005| o006 -0.05| o010l o001] -005| -030] 002 002 042 041] -023] -033] 039 -009] -0.08] -035| 053] 002 047 044 012] o030
2 [avcagdai 012 -012| o014 o0.09] -007] o009 o006 -01s| Do “0bi| 05| 005 0035002 o062 041] -022] 047 049 -024] -0.03] o069 053] o004 o06s| 058 021 o0a1




i CSM 0.1 to 1 sec » ; . UCSB 0.1 to 1 sec
: :
was Considered AN | =
F it a I i n e t h ro u g h d ista n Ce A) In(distance(km)) i B) ' In(distance(km)
bi n ned GO F Va | ues 5 EXSIM 0.1 to 1.0 sec i Graves and Pitarka 0.11t0 1.0 sec
Sa,, : £, :
In PG =a+b°ln(R) Bl s | 3 t
asyn [ ‘ B ' '
N t I‘ ‘ +
)L : I;(dlstance(kmi)) y ik “;. : h:;ﬂglﬁx_engélkm)))
. . C D
Determine whether b=0 lies : SOSUOTw s —WPEOT e
within 95% confidence.
. e i : Ir;l\(distance!krné)) : 2 . 2 I:(dismnct(kmjn : ’
In the future the specific E) F)

. . Figure 1. Best fit line (green), and 95% confidence regions (red-dashed) for the 0.1
observations will be used to 1 s period bin. GOF values from Table 3.1.2 are shown for event and distance bin.
instead of the binned values. A) CSM; B) UCSB; C) EXSIM, D) G&P, E) SDSU, and F) GMPE. Y-axis is mean bias in

natural log units. Values are for each distance bin plotted with respect to the
9/8/13 natial log of the ventralgistance of each bin. Data are weighted by the number of
stations and discrete periods in each distance bin.




Table 3.2.1 Distance Dependence of Mean Bias

Period CSM UCSB EXSIM G&P SDSU GMPE
0.01 to0.1s 0.91 2.63 0.36 0.69 0.60 0.16
0.1to10s 0.72 2.65 0.64 0.59 0.19 0.88
1to3s 1.18 2.28 0.48 0.43 0.02 0.68
greaterthan 3 s 1.32 0.97 0.36 0.97 0.42 0.42

The ratio of the absolute value of slope of a best fit line between data from 4
distance bins (see Figure 1), and the 95% estimate of the slope. The weighted
least squares fit for the best line used the number of discrete periods and

stations in each period bin to weight each data point.

Red shows a ratio of abs(b)/b%>”* greater than 1.0, the zero slope does not lie
within the 95% confidence of the estimate.

Green shows cases where b=0 lies within the 95% confidence of the
estimate. Smaller numbers are generally controlled by small estimates of

slope.
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Combined Metric & Comparision with
GMPEs

Combined GQOF Plot for LOMAP

Ymodet =W ‘<x>‘ + (1 - W) ' <‘x‘> by

Yimod /
YempE



Change the values below g Combined Metric Performance Level . .
Part A, GOF Validation Threshhold = 0.35 {Exp. to Work| Pot. IssuesDefinita Issuas Combined Metric
Unacceptable Threshhold = 0.70
weight= |0_.SO
PSA Period Range = [0.01-0,1] s PSA Period Range = ]0.1-1] s PSA Period Range = ]1-3] s PSA Period Range > 3s
Event (Mw, Mech.) ucss |exsiv| G&p | sosu [ empelsmsi csm [ ucss [exsiv| G | sosu GMPElswlsw csm | ucss |exsim| c&p | sosu [empelsmsiv csm [ ucse [exsiv| Gae | sosu|empelsmsim
Whittier Narrows (5.89, REV) PO SO
North Palm Springs (6.12, ROBL)
£ Tottori (6.59, SS)
- Niigata (6.65, REV)
3 Northridge (6.73, REV) 2
-g' Loma Prieta (6.94, ROBL) 0.38] 0.54) 0.25] 0.18] 025] 021] 0.29] 0.43] 110] 0.66] 0.50 0.62] 0.41 0.33] o66] 0.67] 0.31] 039
= Landers {7.22, 55) 070} 0.76] 090 1.05 t.ul 0.34 0.24] oa1] 034] o069) 105] 027+ 063] 035 1.53] 0.98] 107 029 0.29] 1.17] 2.08:
Average CA 0.36] 0.26] 0.40] 032 o.ssl 0.49] 0.77] 024] 022] 028 029 o0s9] 037] 115] 056] 0.42 o.ul 040 116] o061 042 042 os4] 104
Average ALL o,zgl 0.21] 033] 031 0.54[ 0.47] 0.77] 0.24] 0.25) 0.33| 035] 075} 034] 115] 0.47] 0.39 | o.92| 0.33) 1.16I 0.48] 0.42| 0.42] 0.42] 108
Whittier Narrows (5.89, REV) 0.28] 0.26 0,28| 030 022 0.51 0.32] 0.20f 0.18] O,III 0.24[ 0.91) 0.21] 0.50f 0.56] 0.44 0.29[ 1.28' 1.02] 037] 112] 105] 0.81 0.19§
North Palm Springs (6.12, ROBL) 0.23] 033] 024] o025] 030] 046 0.27] 033] 032 n.)sl 033 o.a1 0.26] 047 o0sa] 039 o 55[ 0.12] 033] 029] 0.16] 0.16] 0.as] 1.00:
g | Tottori(6.59,ss) 0.47] 0.28] 050] 0.60 0.56f 0.31 & 021 032] 023] oseo] o.36] 0.7} 021] 0.25] 0.29 0.37] 02s] o0.25] 0.22 1.01§
E- Niigata (6.65, REV) 0.34] 0.40] 0.40] 0.8 o.)sl 0.28F-22] 039] 036] 027] 0.42] 04s| 0.69 034] 062] 067 034] o062| o6a] oe1] 023
;, Northridge (6.73, REV) 0304 0.25) 027] 020 oO. l7l 0,26' 0.48] 0.37| 0.36] 0.23) 0.32] 021} 031 0.38) 0.25] 0.30) 0.36] 0.27] 028] 029] 0.8
& [ loma prieta (6.94, ROBL) 032] 027 033] 0200 025] 026 n.wl 0.27] 0.22] 027 n_n] 0.25] 029] 0.25] 0.59) 0.27] 062] 067 0.27] oa46| o046 0.23] o 5o§
g Landers (7.22, 55) 0.79f7e7=7=] 0.46] 0.60] 0.56] 033 0.16] 0.44f7ezeme] 034 0.38] 0.38] 032 023] 0.51 0.44] 0.54] 0.56 048] 097] 097 o.43] 024
Average CA 053] 0.63] 028 022 027] 022 o.nl 034] o.40] 029] 022] 023 025 onl 0.51 023] 0.44] 0.49 029] 04s| 0a4s] 025] 0.42
Average ALL 0.54] 0.63 o.)sl 0.20] 030] 025 0.271 033] o.4o] 028] 025 023] 031 026' 052 0.24] 0.44] 0.48 0.28] 043] 043] 028 047
Whittier Narrows (5.89, REV) 0.29 o.nl 0.40] 021] o3 o031 o ul 0.33] oso]l o3s] 0.23] o )ul 027 02a] oso] 0.35] 030] o0.49] o54] 052] 029 0.14] 052] 052 o..ul 0.19}
North Palm Springs (6.12, ROBL) 0.81] 0.7 I 0.62] 0.41] 0.46] 0.2 0.151 0.60) 0.31] 0.25] o0.28] 0.29] 024 023 039 0.44] 0.27] 033] 0.41] 025 0.34] 0.50] 0.50f 0.09! 0.28!
E Tottori (6.59, SS) 0.35]: 031] o7s] o.26] 1.08| o.)).l 0.50 0.34] 03s] 037] 053] o.4s] 050] o.70f 0.74] 0.49] 0.44 0.20] 0s5s] 0.55] 0.36] 0.39:
& | Miigata (6.65, REV) 0.61%2%%] 031) 049) 029 0.48] 03s] os1 2 029] 03s] o03s8] 033] 034 052] 097 100 o067] 029 040] 112] 112] 072] 025
g_ Northridge (6.73, REV) 0.22] o3of 021 oasl os9] 032] 017 o3s8] o051 029 024] o052) 024 021 049) 051] 057 038] 044] 038 0.5 035] o0e3] 063] 027 vas
g Loma Prieta (6.94, ROBL) 0.48 0.39] 0.27 0.38] o038] 034 0.42] 0.1 0.28] 0.34] 031] 024] 03s| 053] 087 0.38] 0.65] 0.68] 0.24] 0.3 0.39] 0.42| 0.42] 048] 0.67
Landers (7.22, 55) .:_ 2] 025] 0s52] 033] 030] 0208 029 0.39] 048] 039 029] 031} 072 »d 070] 071f 074] 0.48 043 0.44] 091} 091] 0.41] 025
Average CA 0.)8] 034] 028] 028] 033 027] 022f 030] 044] 026 030] 0.35) 0.25] 026) 05| 056] 0.49) 053] 058 0.40] 032 030] o70] o70] 0.27] 0.29
Average ALL 0 nl 0.34 u,m[ 0.27] 031] o30] o ”l 032] oa4al 028 031 o3s| 026 029 069] 056] 050 063] 067 0.45] 033 031] 078] 0.78] 0.42] 030
Whittier Narrows (5.89, REV) i I 0.15
North Palm Springs (6.12, ROBL) 0.15] 0.1a] 020] 025 o.asl 0.56) 0.46] 037] 043] 043] o as[ 0.27, 0.39] 030] 03s] 0.50]
E | Tottori(6.59, 55) o0s4] 0.77] 03s] o63] 0.39] 054 053] 0.43] oe61] 038 0.38] 1.00 0.55] 0.55| 0.51] 0.50]
'g‘ Niigata (6.65, REV) 031] 033] oa40] o049 o.40f 118 0.44] 0.65] 0.32] 081] o.46f 157 132] 1.12] 105 o0.46)
& | Northridge (6.73, REV) 0.27] 048] 033] o m] 0.49] 053 0.32] 055| 044] 0.40] 053] 064 0.48] 0.51] 0.56]
i Loma Prieta (6.94, ROBL) 0.60] 055] 065 o.asl 0.50] 0.48 064] 069] 08s5] 0.73] os8] 057 057] os54] 119
& [ Landers (7.22,55) 0.08] 014] o30] 018 037] o.6s 0.32] 0.22] o.41] 0.22] 021] 0.46 0.20] 0.21] 0.45
Average CA 036 048] 022 021 023] 023] 036] 0.47 0.2s] 028 o ui 034] 031} o042 0.29] 0.28] os6]
Average ALL oasl 048] 033] 039 031] 033 037] 0.69) 0.29) u.n] o.ml 0.24] 0.28) 091 0.63 0.57| o.sz[
Reverse (RFV) 0.37] 0.43] 0291 0260 033] 0.28] 024] 039] 039] 027] 0.28] 032 0.3 0.26§ 0.81 0.67] 0.68] 0.56
’ Reverse-Oblique (ROBL) 033] 0.32] 037 024] 029 025 0.27] 0.30] 033] o.26] 0.25] 0.27) 027] 026] 0.43 0.50] 0.54] 0.30
: Strike-Slip (SS) 0.26] 0.47] 025 .l 020] 0.29 031] 035] 0.27] 0.75 0.52] 054] 037
= | Nommal (Nm) 5 RRR I8 IR RN RRRS 3
9 I"E’ 'A’serage CA 0.36) 0. isl 0277 02 4I 0.29] 0.23] 0.24 (ISS E(g(w B‘Unp a 1‘) gﬁ tlnq 0. J‘:I 0.51 059 0.39] 045] 049 031 0.26 0.45) ().T)Hl 0.27] 0.55] ().‘)dl 0.34) 0. {‘lé
= |Average ALL 0.36) 0,381 0.29] o 28[ 0.27] o30] 0.25] 039 036 o,zsl 0.28] 0.29) 0.18] 0.26] 0.70] 0.59] 039] 058] 059 0.42] 027] 0.76] o.ssl 0.29] 072 o.ssl 0.42| 0.1}




Change the values below
Part A, GOF Validation Threshhold =

Unacceptable Threshhold =
weight=

Combined Metric vs. GMPE

PSA Period Range = [0.01-0.1] s

PSA Period Range = ]0.1-1] s

PSA Period Range = ]1-3] s

PSA Period Range > 3s

Rrup=[0-5] km

Rrup=]5-20] km

Rrup=]20-70] km

Event (Mw, Mech.) UCSB |ExsiM| G&P | sDsu GMPE!SMSIM csm | ucss [Exsim| G&P | spsu GMPEISMSIM G&P EXSIM| G&P | SDSU | GMPE [SMSIM
Whittier Narrows (5.89, REV) 1 S S Sttt ot B T ! St s B S R s Wi
North Palm Springs (6.12, ROBL) 2.75 1.48] 0.74] 197] 0.1 4.00) 216] 2.18] 0.5082%i%x]
Tottori (6.59, 55) 152 0.66] 0.73 2.00 100] 1oo] o.a41] 285
Niigata (6.65, REV) oflatatat RO Ot atetete
Northridge (6.73, REV) “tete “2"2"s »

Loma Prieta (6.94, ROBL) 090 os6] oss 1.20] s8] 122] 021 0.85 107] 2.18] 2.20] 031] 1.28
landon(/.l), ')S) 0.67] 0721 0.86] 1.05 0.35] 0.59] 0.49 0.59' 0,38 0N 0251 0.25 1.17] 178

Average CA 11 oso] 1.23] 032 083 o074] 097] 029 0.76} 13| 077] o8] ose] 193

Average ALL 2.84] o09s] oe9] 108 031 0.68] 072] 094] o3s] 0.81 113 099] 100 0.42] 28
Whittier Narrows (5.89, REV) 263] 298] 093] 0ss] 093] 039 151] 098] o088 021] 1.14 o66] 158 126] 0as] 138] 130] o0s1] 023
North Palm Springs (6.12, ROBL) 204 094] 13s] 098] 025 0.95] 1.16] 1.14] o0.28] 1.21 7 061 036] o36] 0as] 222
Tottori (6.59, 55) 078] oa6] 0s3] o.s0 03] 054] 03] o0.60] 1.14 170 1.14] 116] 022] a70;
Niigata (6.65, REV) 0.72] osa] 083 o.as| 093] oss] 06| 0.4 1.32 056 102] 10a] o0e1] 037
Northridge (6.73, REV) 3.43] 1.a8] 125] 1.35] 0.20] 114 11| o070 o032 0.6 1.26] 095] 098] 029] 063
Loma I’rima(u.‘)d, ROBL) 1.02 1.250 0.77] 096] 0.26] 095] 0.74] 0.86] 0.29 3.4)] 1.20F 202 7.0)[ 0.23' 2.49
Landers (7.22, 55) 0.00] 1.42] 18] 1.72] 033 108] 121 119] 032 2.33 112] 228 228] 043 o056

Average CA 286] 1.27] 098] 1.20] 022 114] o8] o0 025 1.73] 16| 182 184] o2s] 170

Average ALL 28] 257] 102] 0s82] 1.20] 025 092] os0] 074] 031] 1.67] 098] 152 154 0.28] 1.69
Whittier Narrows (5.89, REV) 107] 13] 067] 102 021 1.2 130 oss] 107] 027 0.94 va6] 1.70] 170] 031] o2
North Palm Springs (6.12, ROBL) 170] 1.46] 096 1.08] 042 2.05 107] o0s6] 097] o029] 0.65 3.78] ss6] sse| ooo] 306
Tottori (6.59, 55) 029] 0.69] 024] 1.08 0.95 063 066] 070] 053] 1.43 o054] 153 153] o36] 107
Niigata (6.65, REV) 065 103 oe1] o.as] 1.55 o088 106 1.15] 033] 1.45 os6] 155] 1ss] 072] o3s:
Northridge (6.73, REV) 094] oes|] ose| 18] 032 1.62) 1.21] 100] 2.21] o0.24 1.01 130 238] 238 027] oses!
Loma Prieta (6.94, ROBL) 078] 1.12] 112] 034 1.72 117) 14s] 1.32] 0.24 271 o0.80] 0s6] ose] oas] 140
Landers (7.22, 55) 085] 175 1.10] 0.39] 1.3a] 166 1.34] 0.29] 1.47 1.07] 223] 223] oa] o0

Average CA 102] 102| 1.22] 027 120 174] 104 120] 138] 025 1.34 113] 262] 262 027] 111

Average ALL 097] 092] 103] 030 12a] 171] 18] 122] 137 026 1.39) 073 186] 186] 0.az] 072

Whittier Narrows (5.89, REV)

North Palm Springs (6.12, ROBL) 1.10)
5 Tottori (6.59, SS) 0.86) 1.38] 1.13] 159 0.3 1.07 141
'g Niigata (6.65, REV) 0.62 0,55] 0.81] 0.40) 0.81' 1.25 0.36] 167] 133
2 Northridge (6.73, REV) 1.54 081 139 111 OACl 0.86' 331] 1.66] 1.66]
E Loma Prieta (6.94, ROBL) 1.33 087] 095 116} 0,73' 0.48] 0.61] 0461 046
E Landers (7.22, SS) 0.42 1.45] 100 186] 0.22 0.44) 0.45] 030] 055
Average CA 2.07) 0.9¢) 0.72§ 0.81] 090 0.34 0.51 0.46] 0.32] 052
Average ALL 1.44' 1.00] l.lsl 0.94' 0.33 2060 2.16] 0.85] 091 1.15] 0.34 1.20 0.92 l.lOl 142
Reverse (REV) 1.52) 1.04 (UHI 1.18' 0.28‘ 1.74| 1.24] 0.87] 0.89 1.0]I 0.31 ().83' I.ASI 0.89 1.)0| 0.49] 1.60 1.45'
Reverse-Oblique (ROBL) 096] 091 0 ‘)BI 0.27] 1.6 095] 1.18] 1.18

Strike-Slip (SS)

0.88] 033

1.25] 1.85) 1381

Normal (NM)

| - O R
3 Average CA 1.58] 167 ’QQF 1.07 1.49) 078] 160 159 034] 1.4}
2 [average ALL 1.20] 1.27] 097] 093] 093] o030 05| 1.40] 1.31] oss] 10| 1.05] 28] 0o 139 069] 173] 164] 042] oos;




Part B Validation

 Comparison of Mw 6.2 strike-slip case for Southern &
Northern California Velocity Models at 20 km distance



Part B. Southern California (M6.2, SS, Z_=4 km, ij=20 km)
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Part B. Northern California (M6.2, SS, Z_ =4 km, ij=20 km)
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Part B Validation

 Comparison of Mw6.2 and Mw6.6 for Strike-slip case
and Mw6.6 for Reverse-slip case



Part B. Southern California (M6.2, SS, Z_=4 km, ij=20 km)
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Part B. Northern California (M6.6, 45° REV, Z, =3 km, R =20 km)

Sa(g)

[| —— As08

I ——BAo8

a|| ——CBo8
107H —cvos
|| =— Median of 4 NGA Models

f = = - Acceptance Criteria__

0.01

01

Period (sec) 1

Sa(g)

~——— AS08

| ——BA08

|| ——CB08
10 —cvos
| == Median of 4 NGA Models |

0.01

9/8/13

Acceptance Criteria

.01

i,

Period (sec) !

Lozt

Sa (9)

Sa(g)

UCSB

—— AS08 |

——CB08 ‘
——cCYo8 ‘
= Median of 4 NGA Models |

|
- 1

0.01 0.1 Period (sec) 1

~— AS08

——BAO8
s|| ——CBo8
101l —cvos
= Median of 4 NGA Models |
= = = Acceptance Criteria_

0.01 01

Period (sec) 1

SCEC Annual Meeting

Sa (9)

Sa (g)

[—asoe
| —BaAcs
sl| —cCBo8
10 H——cvos

10

107}

01

| —8— Best simulation
= Median of 4 NGA Models

| w— edian of 4 NGA Models |
-Acceptance Criteria |

Period (sec) ¢

10° ====== Acceptance Criteria

EXSIM

SMSIM |

same as SoCal

10°
Period (s)



Part B Validation Continued

Comparison of Mw6.2 Strike-slip cases for distances of
20 and 50 km for the Southern California velocity
model.

Comparison of Mw6.6 Strike-slip cases for distances of
20 and 50 km for the Southern California velocity
model.

Comparison of Mw6.6 Reverse-slip cases for distances
of 20 and 50 km for the Southern California velocity
model.



Part B. Southern California (M6.2, SS, Z_=4 km, ij=20 km)
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Part B. Southern California (M6.2, SS, Z_=4 km, ij=50 km)
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Part B. Southern California (M6.6, SS, Z_=0 km, ij=20 km)
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Part B. Southern California (M6.6, SS, Z_=0 km, ij=50 km)
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Part B. Southern California (M6.6, 45° REV, Z,_ =3 km, Rib=20 km)
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Part B. Southern California (M6.6, 45° REV, Z,_ =3 km, R;b=5° km)
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Review Panel Findings

Details are in a 33 page report with 5 appendices submitted on August 1, 2013

The BBP objective of a version-controlled numerical test bed with common post-
processing tools was successful in producing results enabling straightforward analysis
and review.

All of the currently implemented methods should continue to be refined and improved
to provide a variety of options for users and to capture epistemic uncertainty.

Three methods, EXSIM, G&P and SDSU were found to be suitable for simulation of
spectral acceleration from 0.01 to 3 seconds period over the distance range from 0 to

200 km within the validation magnitude range (Mw 5.9-7.2).

The methods are deemed suitable up to Mw 8 for purposes of assessing relative effects
of changes in source geometry, rupture direction, presence of secondary slip on splays,
hanging wall effects, etc. Additional work is needed for absolute amplitudes.

At periods larger than 1 second there is increased bias, and for periods larger than 3
seconds there are significant deviations from GMPEs.



