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Why has NZ got high seismic risk?




Tectonic setting of NZ AF8
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Tectonic setting of NZ AF8
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PLATE MOTION & DEFORMATION /AFB
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Active Faults

Slip rate (mm/yr)
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NZ earthquake history
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Waimakariri River

Alpine Fault

Rakaia River
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Past large Alpine Fault earthquakes

27 events over the
past 8,000 years

Long history of large
earthquakes

Remarkable regularity
Over 8,000 years on record
—no reason for that to stop

happening...

Next event is inevitable

Slide courtesy of Dr. Ursula Cochran, GNS Science



Alpine Fault behaviour

* Alpine Fault rupture approx. every 300 years
* Last rupture 1717 AD

* Estimated to produce M7.8-8.2 earthquakes
* Rupture length 400 km

e 8-10 m horizontal / 2-3 m vertical surface
displacement

* Major coseismic + cascading consequences

e Significant human, environment, infrastructure +
economic impact




Building our
collective resilience




What is AF8?

» 2015-onward

> A programme of scientific
modelling, response
planning and community
engagement.

> Scope of work - the South
Island

> Building our collective
resilience to future events
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What is AF8? 4 AF8
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What we have achieved so far

» Produced a credible
sclence scenario

> Brought stakeholders
together to produce a
response plan

> Raising awareness
with workshops, AF8
website and social
media




Response — SAFER Framework
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South Island Alpine F RAMEWO R[K

Fault Earthquake
Response Framework

Available for download
from the AF8 website:

www.af8.org.nz

MANA TANGATA: POWER OF LEADERSHIP THROUGH THE PEOP

SHARED
SITUATIONAL
AWARENESS AND
OPERATIONAL
COORDINATION
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OF A MAJOR
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EARTHQUAKE.




What will an Alpine Fault
earthquake be like?
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Magnitude
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Intensity- Hazard Footprint

4 September 2010
Darfield Earthquake

(to scale)

= 32X more seismic energy
compared to an AF8

22 February 2011
Christchurch Earthquake

(to scale)

= 1000x more seismic energy
compared to an AF8




Hazard Footprint: shaking intensity AF8
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Professor Brendon
Bradley

- IWa.
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Peak ground velocity (cm/s)

University of
Canterbury

https://www.youtube.com/watch?v=uGWhbjYy3to0&feature=youtu.be



https://www.youtube.com/watch%3Fv=uGWbjYy3to0&feature=youtu.be

Science-based Scenarios AF8

3 ALPINE FAULT MAGNITUDE 8

*

North to South

Science-based scenario :
> Magnitude 8

> MM Intensity 4-10

*

South to North rupture

*

Central

MM Intensity Scale 10 9 8 7 6 5 4

Images: Conrad Zorn. Based on Brendon Bradley et al. (2016)



South to North rupture scenario

MM Intensity Scale 10 9 8 7 6 5 4
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Earthquake Hazards




Secondary Hazards /

EARTHQUAKE LANDSLIDE
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Secondary Hazards

secondary
hazards can be worse

Tsunami

Liquefaction in Christchurch: CEISMIC Digital Archive (Mark Lincoln)

Tsunami

Liquefaction & Landslides

Landslides

Landslides on SH1 following the Kaikoura earthquake (GeoNet)



Secondary Hazards

Landslide dam
following the 2016
Kaikoura

earthquake

Coseismic landslide
hazard
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Co-seismic landslide
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State Highway Network — Shaking
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Robinson et al.

State Highway Network- Landslides
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State Highway Networ

BRIDGES (NZTA)
GROUND SHAKING

RUPTURE SOUTH TO NORTH
Bl PGV <3cm/s
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Lessons from Kaikoura AF8
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Lessons from Kaikoura AF8
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U pm— Alpine Fault rupture length
Surface rupture — Kaikoura ~ 400km approx

~ 180km across 21 faults



Lessons from Kaikoura AF8
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Regional Natural
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Public Education +
Engagement
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The Science Beneath Our Feet

AF8 Roadshow | March-June 2019
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Bringing Alpine Fault
science and hazard impact
information to South Island
communities, in areas most
likely to be affected by an
AF8 earthquake.

» What is the Alpine Fault?

» What would an AF8
event be like?

» How to prepare?
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South Island CDEM Tier 3 Alpine Fault Exercise

Ru Whenua
Whakariterite

Prepare for Earthquake

22 November 2019
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Thank you!

www.af8.org.nz
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