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Introduction

».\/s30 Is the time-averaged shear wave velocity
In upper 30 metres

» Used as a “sensibly crude” proxy for local
geology

. Correlated with “proxies’.including local
geologic, topographic ‘properties
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Other Vs30 proxy studies

 Thompson et al. (2014)

* Yong et al. (2012) — Califorgi

. Ahd_l et al. (2017) Alaske

Terrain Class and
Landform Description

| 4 Volcanic fan, foot siope of high block plateaus, elc,
© 5 Dissected plateaus, etc.

California

Terrain Classification Scheme
Surface Geometry Terrain Classes

I Fine texture
high convexity
I“ Fine texture
low Convexity
" Coarse texture,
high convexity
Iv Coarse texture,
low convexity

40°

Terrain Series

1 Well alpine its. ote.
2 Large volcano, high block plateaus, eic.
3 Well dissected, low mountaing, efc.

6 Basalt lava plain, glaciated plateau, etc.

T Moderately eroded mourtains, lava Nlow, eic.
# Desent ailuvisl slope, volcanic lan, elc.

9 Well eroded plain of weak rocks, efc.

10 Vallay, till plain, ste.

11 Eroded plain of weak rocks, ete.

12 Desert plain, delta plain, etc.

13 Incised torrace. ofc.

14 Eroded alluvial fan, il plain, etc.

15 Dune, incised torrace, eic.

16 Fluvial plain, alluvial fan, low-lying ftat plains, etc. -120° -115°
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Categorisation

Geology Topography

W steeperffine texturefhigh convexity B i i
_ gentlerfiine texturefhigh convexity
M sieepericoarse texlurehigh convexity [0 gentier/coarse texturefhigh convexity
steeperhine texture/low convexity O gentlerfiine texturaflow convexity
L steepericoarse texiurelow convexity 1 gentlericoarse lextureflow convexity

Pagasus  Bay|

i s

Contarhury Bight |



Categorisation

Topography
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NZGD2000 datum (metres)
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First stab at Vs30 models: using
values developed by others

Geology-only Vs30 model: AhdiAK Terrain-based model: YongCA
Vs30 data: quality designation Wadd data: gualily designatban
< Kaiser_Q1 Kalser_
= Kaiser_Q2 * Kaiger 02
© Kaiser_Q3 (not used) & MgGann (resamled)
4 McGann (resampled) ¥ Wotherspoon
v Wotherspoon
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What about NZ data?

Vs30 data: quality designation

< Kaiser Q1

= Kaiser Q2

e Kaiser_Q3 (not used)
McGann (resampled)
v Wotherspoon




Kaiser_noQ3
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How to...7

e Make use of others’ estimates where data Is
sparse?

* Let NZ data govern when data is plentiful?
» Use probabilistic reasoning consistently?



How to...?

BAYESIAN ANALYSIS




Bayesian analysis

Posterior Beliefs

Evidence

Prior Beliefs




Updating the geology model

noQ3

+ posterior
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Updating the terrain-b

ased model

(log scale)
—_— () ) = tn o] ~J o] L
3 3 S 3 g 8 8 &8 8
[ ] 1 ] ] ] L] 1 I ]
01 - Well dissected alpine summits, mountains, etc. - :_
02 - Large volcano, high block plateaus, etc. B :
03 - Well dissected, low mountains, etc. - :
04 - Volcanic fan, foot slope of high block plateaus, etc. - :
05 - Dissected plateaus, etc. C 8 ° ?
06 - Basalt lava plain, glaciated plateau, etc. - s ° ,
07 - Moderately eroded mountains, lava flow, etc. - hf ® o b4
08 - Desert alluvial slope, volcanic fan, etc. s u el !? -1l
09 - Well eroded plain of weak rocks, etc. i e ® o e _ o I
10 - Valley, till plain, etc. - ] 2% a4 % .
11 - Eroded plain of weak rocks, etc. - ’ [l 2
12 - Desert plain, delta plain, etc. = :

13 - Incised terrace, etc. - ’ ® ©  oo® X P b
14 - Eroded alluvial fan, till plain, etc. - o ® 00 0 08 o

15 - Dune, incised terrace, etc. -

16 - Fluvial plain, alluvial fan, low-lying flat plains, etc.

= 0001



Examining updated models

“ McGann (resampled) A McGann (resampled)
v Wotherspoon ¥ Watherspaon

1000

- 900

800

o0

B0

— 500

400

Shear wave velocity, Vs30 (metresisecond)

300

200

100




Examining updated models

log(YongCA/AhdiAK)
Multivariate normal interpolated model sigma
data; quality designation | residual = Injobs_ipred.)
Kalger Q1 = 1.5 (overpred.)
Kalser_Q2 = 1.2
A McGann (resampied) = 06
21 Wotherspoon 0
’ = = 0.6
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NZGD2000 daten (malres)

Weighted model

Hybrid model: AhdiAK_noQ3_hyb0gc Hybrid madel sigma: AhdiAK_noQ3_hyb08c
yest E’;“;’:““‘SB‘N““ V30 data; quality designation| residu
g | ® Kalser Q2 S ® Kaser Q1 &
g A MeGann rasamphad) o ® Kaiser 02 [ ]
v Wotherspoan & A MoGann (resampled) ®|
i v Watherspoon
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NZGE02000 datum (metras)
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HZGO2000 datum (retres|

Weighted model
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