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Background
Though storm-tide hazards pose only a moderate threat to coastal communities in New Zealand, the spectre of
increasing climate change impacts has prompted reassessments of the risk for low-lying coastal plains. Part of
that risk involves an assessment of the likelihood of damage to buildings and infrastructure – both for existing
development or the design of future assets. In New Zealand, there have been technological advances in quantifying
the hazard exposure (e.g., inundation modelling, joint-probability extreme value techniques, high-resolution
topography such as LiDAR) and in the development of guidelines for local government on managing coastal
climate change impacts that are grounded on a risk-management framework.

Objective
To illustrate how cross-discipline elements from engineering, oceanography, statistics, GIS and planning can be
coalesced to provide recommended requirements for the development or re-development of coastal margins. This
is illustrated by way of a case study for the city of Nelson where part of the city occupies a low-lying estuarine
flood plain that is already affected during high perigean-spring tides.

Methods
Key elements of the evaluation included: a) use of an Empirical Simulation Technique (EST) to derive extreme
storm-tide levels from a short sea-level record; b) use of a risk-based approach to select appropriate sea-level
rise values using guidance developed for local and regional government in a separate project; c) high-resolution
LiDAR data was used to derive a digital elevation model, which was used in GIS to develop various static
inundation scenarios; d) a workshop with the city council to explore the local planning, drainage and engineering
implications of setting minimum ground and floor levels for both new development and coping with the legacies
of past development. This process formed the basis of setting recommendations for minimum levels in the council
planning and engineering standards.

Results
A 1% Annual Exceedance Probability (AEP) storm-tide event was derived from an EST approach which was
specifically developed for tide-dominant areas where storm-tide occurrences usually occur during perigean-spring
tides and where sea-level records are short (<10 years). Projected sea-level rises (SLR) of 0.5, 0.8 and 1.0 m by
the 2090s from the local government guidance were added to a 1% AEP storm-tide level for setting minimum
ground levels. By matching vertical storm-tide levels with what is at risk in the inundation areas from the GIS
inundation maps, three different categories of development and risk were assessed: i) 0.5 m SLR in-fill housing
to minimise effect of drainage of adjacent properties; ii) 0.8 m SLR for urban and infrastructure re-development
within existing developed areas; and iii) 1.0 m SLR as a component of a recommended minimum ground level for
new subdivisions along with possible restrictions on foundation type e.g. piles.

Conclusions
This integrated and collegial approach enabled the local council staff to quickly become informed of the present
and future risk to buildings and infrastructure and to therefore participate with the project team in jointly deriving



minimum ground levels that are appropriate for the local situation and that they can then defend in the political
arena.


