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The climate is changing, and as a result, the Earth could experience more severe extreme weather
events. Growing interest and concern about the effects of climate change on cities, infrastructures
and people’s lives raises the question “how are design wind speeds influenced by different climate
change scenarios?”. This study aims at (i) analysing the gust wind records of four meteorological
stations across New Zealand for the period 1972-2017; (ii) investigating whether or not the longterm wind gust series have changed significantly; and (iii) how these changes can be considered in
the estimation of design wind speeds to ensure the safety and reliability of the future structures.
Historical hourly and daily gust wind speed series recorded at the four selected stations were
subjected to a robust quality control and homogenisation protocol to ensure all the artificial
inhomogeneities resulting from factors like station relocations, anemometer height changes,
instrumentation malfunctions, instrumentation changes, different sampling intervals, and
observation environment changes, have been eliminated prior to any subsequent analyses. Then,
annual and seasonal trends in both magnitudes and frequencies of the extreme winds were
evaluated as to whether the observed trends are statistically significant or not by calculating pvalues. From the derived gust trends, some recommendations are proposed for consideration in
regard to revising the design wind speeds for calculating the wind loads on structures. In addition,
the findings of the study are compared with gust wind speed trends in several other countries and
also with IPCC 5th assessment projections for New Zealand [1].
The main findings of this research are summarised as follows:
The magnitude and frequency of wind gust showed negative (significant for some stations and
seasons) trends.
This result suggests that at this stage no extra multiplier is required to be applied to the New
Zealand design wind speeds.
Additional analyses of the long-term wind gust trends at more stations across New Zealand are

needed.
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