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Earthquake Sequences and the Transition Zone

Stein et al. (1997) GJI

1867 M 7.2

1848 M 7.4 1855 M 8.2

Geonet Shaking Layers Tool: https://www.geonet.org.nz/earthquake/felt/2177819



Critical need for NNW

Alpine Fault has a 75% chance 
of an M 7 to 8 earthquake in the 
next 50 years

Southern Hikurangi Margin has a 27% 
chance of an M > 8.5 earthquake in 
the next 50 years ?

Central Aotearoa-NZ is facing heightened seismic 
hazard and risk in the coming decades due to an 
impending sequence of  large earthquakes

Catalyse preparedness action that will 
increase resilience to clusters of large 
(>M7) earthquakes in the future.



Team Co-PI VUW
Jamie Howarth



Iwi partners



Programme structure

RA1: Co-designing culturally responsive, community-led scenario

narratives that weave together our new science and local 

knowledge, to inform resilience initiatives.

RA2: Develop innovative tools for quantifying time-varying 

hazard, risk and socio-economic consequences caused by 

earthquake sequences utilizing state-of-the-art physics-

based computer simulations

RA3: Determine the pattern and frequency of past large

earthquake sequences  with unprecedented spatial and 

temporal resolution, using novel paleo0earthquake records

from lakes

RA4: Revolutionise our understanding of Transition 

Zone 3D fault architecture using novel geological and geophysical

data that parameterizes our earthquake simulations and hazard

models.



Seismic surveys



Paleoseismic evidence



Implementation pathway



Partners, end-users
stakeholders



Timeframes
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