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Objectives

* High quality

* Robust, reproducible research.

* A starting point



276 events, 4148 recordings
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Relocations - Hikurangi
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Strike 198
Dip 15
Rake 52
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EventlD: 435226
1993-04-11T06:59:48
Mw 5.63

Latitude -39.7
Longitude 176.7
Depth 37.8 km

Relocated seismicity (grey points) courtesy of Martin Reyners
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Relocations - Fiordland

EventlD: 2103645
2003-08-21T12:12:50

® Mw 7.1
o Strike 215 Latitude -45.2 B 6
* . Dip 64 Longitude 166.8
Rake 80 Depth 24.3 km -

Relocated seismicity (grey points) courtesy of Martin Reyners



(Global CMT M,, - GeoNet RMT M,,)
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Finite fault models
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STANDARD GEONET PROCEDURE

Volume 1 data
from GeoMet

k

y

Remove mean of enti

ire acceleration trace.

k

y

Add five seconds of zeros to start and end of trace, to

allow for the filter transient.
to the next

Zero-pad the signal length
power of 2.

¥

y

Compute whole-record Fourier spectrum, remove
instrument response.

W

Decimate records to 50 H
filter using a 24.5-25

z sampling, then low-pass
.5 Hz transition band.

A 4

High-pass filter all three co

sinusoidal transition filter.

mponents using an acausal

UPDATED PROCEDURE

Volume 1 data
from GeoMet

h 4

Remove mean of pre-event portion of acceleration
frace if available, otherwise remove mean of entire
record.

A 4

Add five seconds of zeros to start and end of trace, to
allow for the filter transient. Zero-pad the signal length
to the next power of 2.

Y

Compute whole-record Fourier spectrum, remove
instrument response.

!

Low-pass filter using an acausal sinusoidal transition
filter. Inverse transform to time domain.

v

W

If necessary, high-pass filter using a two-pass,
two-pole, acausal Butterworth filter. Select dlﬁerent
filter corners for horizontal and vertical components.

Calculate acceleration A(t), then
compute velocity, V(t), and displacement, D(t) by
frequency domain integration. Remove zero pads but
retain filter transient length.

h

h 4

Create Volume 2
file

k4

Compute velocity, V(t), and displacement, D(t), by time
domain integration. Remove zero pads but retain filter
transient length.

k4

If necessary, baseline correct V(t) trace, then

recalculate Aft) and Dit).

Calculate acceleration response spectra from

as-recorded component orientations.

Hodder (1983)

k4

Create Volume 2
file

L 4

Calculate RotD50 and RotD100 acceleration
response spectra.




No. of spectral acceleration values
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Site database (on behalf of Anna Kaiser)

25
o 20 o
g 5
= 15 3
g s
& 10 3
S -
I i 5 5 =z
Sources of data: | acs 1.
0.1 T T —TTTTT T T T—TTT"TT
0.1 1I 10
Spectral ratio plots Frequency (Hz)
P P Van Houtte (unpublished)
HVSC
! 10

2 6

g 5| .

s g

@ | E

% .l —GITH

0 N i R —ggﬁ/v
0.2 05 1 2 345 S . i |=—OBSHN
Period (secs) 02 04 06 08 1 12 14 16 18 2
Period (s)

Wotherspoon et al. (2015) Kaiser et al. (2013)



Site database (on behalf of Anna Kaiser)
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Sources of data:

Spectral ratio plots
Borehole logs and spatial
interpolation

Semmens et al. 2010




Site database (on behalf of Anna Kaiser)

Sources of data:

Spectral ratio plots c
Borehole logs and spatial £
interpolation

MASW investigations
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Site database (on behalf of Anna Kaiser)
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Sources of data:

Spectral ratio plots

Borehole logs and spatial -
interpolation

MASW investigations

3D velocity models

- Wellington and Hutt Valley (Fry et al., 2010)
- Canterbury (Lee, Bradley et al)
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Site database (on behalf of Anna Kaiser)

Sources of data:

Spectral ratio plots

Borehole logs and spatial

interpolation

MASW investigations

3D velocity models

- Wellington and Hutt Valley (Fry et al., 2010)
- Canterbury (Lee and ....?)

Old GNS reports (Bill Stephenson and others)
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Sources of data:

Spectral ratio plots
Borehole logs and spatial
interpolation

MASW investigations

3D velocity models

- Wellington and Hutt Valley (Fry et al., 2010)
- Canterbury (Lee and ....?)

Old GNS reports (Bill Stephenson and others)
Vs30 map (Perrin et al., 2015)
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Figure 4. Portion of New Zealand V,30 Map.



Reconciled the data as

| Q1
| [ Q2

well as possible, but
still not much is known

[]Q3

| |l Q not assigned

Class Vs30 Tsite




Available for every rock site
in the database.

Will likely be distributed
separately.

166° 168°

| I

170° 172° 174° 176°

178°

0.00 0.01

0.02 0.03 0.04 0.05 0.06




Public availability

Currently under review for BNZSEE (three
separate articles).

Once they are accepted, | will put everything on
the GeoNet website.



Public availability

Flatfiles for RotD50, RotD100 and vertical response
spectra for 22 periods, PGA, PGV at 12 different

damping levels.

Whole-record Fourier amplitude spectra also
available

For people wanting something different, the
processed time-series will be available.




Performance of ground motion models



Mean total residual, In(data/model)
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* BNZSEE paper on model comparisons under
review

 Makes some tentative recommendations for a
ground motion characterisation logic tree for
PSHA.

 Work currently underway to derive a full
epistemic variance model for New Zealand
PSHA.



Pseudo-spectral acceleration (g)

A new New Zealand model
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Pseudo-spectral acceleration (g)

Different values of oscillator damping
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Mean total residual, In(data/model)
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