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It's Our FaulT 
It’s Our Fault is the most comprehensive study to date of 
Wellington’s earthquake risk. This includes the likelihood of 
major earthquakes, the effects of ground shaking, and how 
earthquakes will affect people and the built environment.

The ultimate goal is to make Wellington a more resilient 
region. The recent damage and loss of life in the Canterbury 
earthquakes have underlined the need for better city and 
emergency management planning. More accurate estimates 
of the risk should also have a positive flow-on effect for 
insurance premiums and investment in the Wellington region. 

The initial phase of It’s Our Fault included geological 
investigations, both on land and beneath Cook Strait, to 
obtain a more accurate picture of the region’s network of fault 
lines and to determine the history of past earthquakes. The 
movement of the large tectonic plates under Wellington has 
been tracked using Global Positioning System (GPS) data, 
and computer modelling indicates the manner in which the 
region’s different faults interact. 

DEFINING EARTHQUAKE RISK IN WELLINGTON
Changing the odds

The Wellington Fault has long had the reputation of “being 
overdue for the Big One”, but the results of now completed 
studies indicate this proposition is overstated.

New evidence from offset landscape features and studies 
of trenches dug across the region’s fault lines suggests that 
intervals between large earthquakes on the Wellington-Hutt 
Valley segment of the Wellington Fault (Figure 1) are longer 
than previously estimated. The latest rupture of the fault is 
now known to have occurred less than 310 years ago—more 
recently than once thought. In addition, computer modelling 
indicates the powerful 1855 earthquake on the neighbouring 
Wairarapa Fault has reduced stress on both the Wellington 
Fault and the nearby Ohariu Fault.

Geophysical investigations by NIWA have revealed a network 
of small and large faults on the floor of Cook Strait (Figure 1), 
but show there is a large gap between the major faults of the 
North and South Island. This is important for understanding 
how the North and South Island faults may trigger each other 
and for estimating the size of future large earthquakes.

Figure 1.  Central New Zealand 
is laced by a network of active 
faults. New data on these faults 
have been compiled by NIWA 
(offshore) and GNS Science 
(onshore). The red line indicates 
the Wellington-Hutt Valley 
segment of the Wellington Fault.



Together, these It’s Our Fault studies indicate the likelihood 
of having a large earthquake (i.e. magnitude of ~7.5) on the 
Wellington Fault is significantly lower than previously estimated 
(Figure 2).

However the reduced odds of a large earthquake on the 
Wellington Fault is no reason for complacency—a number of 
other faults in the region are also possible earthquake sources. 
The reduced chance of an imminent earthquake on the 
Wellington Fault gives us extra time, hopefully, to put measures 
in place that will reduce damage should an earthquake strike.

Figure 2.  The likelihood of a large earthquake (magnitude ~7.5) on the 
Wellington-Hutt Valley segment of the Wellington Fault is lower than 
previously thought—about a 10% chance of rupture in the next 100 
years, compared to previous estimates of 30%. We can liken this to a 
game of Russian roulette—the gun is still loaded, but there are now 
fewer bullets.
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Figure 3. Geological model of the Hutt Valley used to help determine 
earthquake ground shaking hazard. The ‘basement’ is the sandstone 
and mudstone bedrock, while the overlying layers include sediments 
from both the Hutt River and Wellington harbour. Earthquake waves 
travel through the varying layers at different speeds, and this affects 
the intensity at which the ground will shake at specific locations during 
earthquakes.

highways, and for water wells. Records from more than 1800 
holes in Wellington’s central business district and Lower Hutt 
have been used to determine both the composition of the 
underlying materials and in some places the depth to bedrock 
(Figure 3).

Seismic testing

The speeds of seismic waves travelling through the bedrock 
and various layers of sediments were measured using both 
naturally occurring earthquake tremors and artificial shocks. 
This information was used to both model the depth to bedrock 
and determine the likely maximum intensity of ground shaking 
at any given location at the surface.

on shaky ground
The second major phase of It’s Our Fault began in 2008 and 
has concentrated on determining how severe ground shaking 
will be at various locations, during earthquakes of different 
magnitudes. 

Urban areas in the Wellington region are built on varied terrain, 
with suburbs perched on bedrock hillsides or spread across 
valleys and basins filled with sediment. Many major buildings 
in Wellington’s central business district sit on artificial land 
created by piling soil and crushed rock on low areas. When 
shaken by earthquakes, thick layers of sediment can amplify 
the shaking, in ways that depend on both the type of sediment 
and the depth from the surface to the bedrock.

Boreholes

To obtain a three-dimensional picture of the subsurface, 
existing and new geological maps of the area’s bedrock 
and sediments have been combined with information from 
boreholes. Over the years, holes have been drilled to collect 
information for constructing building foundations and 

Withstanding the 
shaking
New Zealand is prone to earthquakes and so has strict 
standards for designing quake-resistant buildings and 
infrastructure. These standards vary with the severity of ground 
shaking expected in the area, thus affecting the types and 
costs of construction. It’s Our Fault has used the subsoil data 
and 3D geological models of Wellington’s central business 
district and Lower Hutt to produce detailed maps of the areas 
that fall within different official seismic subsoil classes (Figure 
4). These classes determine the New Zealand standards that 
must be applied for construction at any given site.



Figure 5.  Map of the Wellington and Hutt Valley area showing the 
potential for liquefaction during strong earthquakes. 

Figure 6.  About 23 kilometres beneath Wellington 
lies the boundary between two tectonic plates. These 
plates move past each other at a rate of several 
centimetres per year, and this movement drives 
rupture of the surface faults. Also in the Wellington 
region, the plates are currently locked together, and 
abrupt slip along their boundary could produce a 
powerful earthquake and tsunami.

Figure 4.  Map of different subsoil classes for part of the Wellington 
region. The site classes are B) rock, C) shallow soil, D) deep or soft soil, 
and E) very soft soil. These site classes are used to determine structural 
design requirements for buildings to withstand the likely amplification of 
earthquake shaking for each type of material.

Liquefaction
Before 2010, few New Zealanders had heard of liquefaction, 
but the Canterbury earthquakes were a sobering lesson of 
its potential to cause widespread damage. The areas of the 
Wellington region potentially susceptible to liquefaction during 
an earthquake have now been mapped (Figure 5). Wellington’s 
central business district and airport have a medium to high 
potential because of either soft sediment or artificial fill. Other 
vulnerable areas include parts of Lower Hutt and Wainuiomata.

h idden danger
One of the greatest potential hazards facing the Wellington 
region lies deep beneath the surface—the subduction zone, 
where the Pacific Plate slides beneath the Australian Plate 
(Figure 6). Under the lower North Island these two tectonic 
plates are currently locked together, and abrupt slip along 
this plate boundary could produce a massive earthquake 
and tsunami. Little is known, however, of the previous history 
of such earthquakes in New Zealand. Recent It’s Our Fault 
tasks include GPS measurements of surface movement of the 
Wellington region and modelling the ground motions that would 
result from a subduction earthquake. Geological evidence of 
previous subduction earthquakes in the region also have been, 
and continue to be, investigated.
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Next steps
The latest phases of It’s Our Fault include further 
investigations of the physical impacts of earthquakes, 
including subduction earthquakes, on the urban environment. 
This includes investigating the effects of Wellington’s hilly 
topography in amplifying shaking and the role of aftershocks. 
A major aspect is estimating earthquake casualties, damage 
to buildings and infrastructure and other losses, and the time 
needed to restore water supplies. Pinpointing the types of 
buildings and structures likely to cause the worst casualties 
and losses will aid in determining the most effective remedial 
measures to increase earthquake resilience.

For emergency planning, the number of people needing 
evacuation and shelter in the wake of a major earthquake will 
be evaluated, and is of special importance if coastal regions 
are struck by a tsunami. Social aspects of It’s Our Fault 
include studies of people’s understanding of risk and the best 
ways to communicate risk information to better prepare the 
public for emergencies.

All of this information will be used to review earthquake 
planning and policies under the Resource Management Act in 
the Wellington region. A major focus will be helping to identify 

risk reduction measures available through regional and 
district policy, including land-use planning.

Awards

Work on the It’s Our Fault programme has garnered several 
awards. The programme was the topic of the Geoscience 
Society of New Zealand’s prestigious 2011 Hochstetter 
Lecture tour by Russ Van Dissen. In 2012 a paper on the 
probability of rupture of the Wellington-Hutt Valley segment 
of the Wellington Fault won the Otto Glogau Award from the 
New Zealand Society for Earthquake Engineering.
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