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ABSTRACT

New Zealand is vulnerable to tsunami from many sources, and some parts of the coast are more 
vulnerable than others. A recent review of tsunami hazard for the Ministry of Civil Defence and 
Emergency Management (MCDEM) included a first fully nationwide probabilistic calculation of 
the level of tsunami hazard, permitting evaluation and comparison of tsunami hazard for the 
whole coast. That hazard assessment forms the basis for a New Zealand National Tsunami 
Hazard Model (NZ-NTHM). 

This report contains tsunami hazard curves, and deaggregation pie charts, for 268 sections of 
the New Zealand coast, each of which is approximately 20km long. The results are calculated 
using the NZ-NTHM and use the same methodology as presented in the tsunami hazard report 
for MCDEM (Power, 2013). This report is intended to be used in conjunction with Power (2013).  

KEYWORDS

Tsunami, hazard, New Zealand, probabilistic
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1.0 INTRODUCTION

The Review of Tsunami Hazard in New Zealand (2013 Update) (Power, 2013) contains a prob-
abilistic tsunami hazard model covering the entire New Zealand coastline. For that report the 
coastline was divided into 268 sections, each approximately 20 km long. Due to space limita-
tions, detailed hazard curves and tsunami source deaggregation plots were only presented for 
16 main urban areas.

This report contains the hazard curves and deaggregation plots for the complete set of all 268 
sections. Maps of the coastal sections have been provided in Section 1.2 to help with locating 
the data for any chosen section.

The methodology for the hazard calculations is exactly the same as appears in Power (2013), 
and the details are not reproduced here. Users of the results presented here should bear in 
mind the modelling limitations described in Section 6.10 of Power (2013).

A brief explanation of the interpretation of the data in the figures is given in section 1.1.

1.1 Results InteRpRetatIon

The coast of New Zealand was divided into 268 sections, each approximately 20 km long as 
measured along the open coast . Within each section the model produces a hazard curve that 
illustrates the expected maximum tsunami height (as defined in Section 6.6 of Power (2013)) 
as a function of return period. A series of hazard curves for the coastal sections are included in 
Appendix 1: the solid line indicates the best-estimate hazard curve and the dashed lines are ‘er-
ror bars’ indicating the 16th and 84th percentile of uncertainty. During a tsunami, the peak water 
levels will vary considerably even across a 20 km section of coast; in the curves shown here the 
‘maximum amplitude’ should be interpreted as the maximum tsunami height measured at the 
location within the section where it is highest; the median tsunami height within the section may 
be significantly lower (see, e.g., Power et al., 2010).

Opposite the hazard curves are two pie charts; these show the breakdown of the relative con-
tribution of different fault sources to the median hazard (i.e., the 50th percentile of uncertainty 
in the hazard curves) at 500 years and 2500 years. The area of each slice of the pie indicates 
the proportion of the hazard for which a particular fault is responsible—the larger the area the 
more frequently that source is expected to produce tsunami of the size corresponding to the 
return period.

The pie charts indicate the six tsunami sources that most frequently generate tsunami at the 
median height (in terms of confidence) for the 500 year and 2500 year return periods. The pie 
charts also show the effective magnitude (see Section 6.5 of Power (2013)) of earthquakes on 
these faults that are necessary to generate a tsunami of this height. While these events are es-
timated to produce tsunami of the same height at the coast, the extent of inundation is expected 
to vary with the number and period of waves.

  1 The hazard model in Power (2013) is primarily an open coast tsunami hazard model. While the modelling did 
include harbours, they may not be well resolved at the resolution used. Hence all coastal sections included  
20 km of open coast.
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The fault labels on the pie charts indicate the estimated magnitude that an earthquake on each 
source would need to be to produce a tsunami that would reach this height according to our 
deaggregation. The labelling convention is as follows: first there is a code indicating the general 
source region (NZ=New Zealand, AK=Alaska, CA=Central America, CD=Cascadia, CL=Chile, 
CO=Colombia, JP=Japan, MX=Mexico, PE=Peru, PH=Philippines, PNG=Papua New Guinea, 
SPAC=South Pacific); then comes the fault or subduction zone name (see Appendices 3 and 4 
of Power (2013)); next is the magnitude from the deaggregation. Sometimes the effective mag-
nitudes may be greater than those considered possible for the fault—this is a consequence of 
the approximations used to represent the effects of non-uniform slip and other uncertainties. In 
other words, a uniform slip event of this magnitude is used to approximate a non-uniform slip 
earthquake of lower magnitude.

In some instances where the contribution of a fault to a pie chart is very small, the fault label may 
be overwritten and difficult to read. Please contact the author at GNS Science for clarification if 
necessary. 

1.1 locatIng data

Hazard curves and deaggregation plots are featured in Appendix 1. To find the data for a par-
ticular section of coast, first identify the section number using Figures 1.1-1.6. Then use this 
number to find the appropriately numbered page in the Appendix.

Figure 1.1 Numbered coastal sections for the northern North Island.
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Figure 1.2 Numbered coastal sections for the central North Island.

Figure 1.3 Numbered coastal sections for central New Zealand.
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Figure 1.4 Numbered coastal sections for the central South Island.

Figure 1.5 Numbered coastal sections for the southern South Island.
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Figure 1.6 Numbered coastal sections for the Chatham Islands.

1.3 RefeRences
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