Effects of Climate Change on New Zealand Design Wind Speeds
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ABSTRACT INTRODUCTION

This study aims at (i) analysing the gust wind records of four meteorological ® The study aims to investigate the question: “How are New Zealand design wind speeds influenced by different climate change scenarios?”
stations across New Zealand for 1972-2017; (ii) investigating whether or not through analysing long-term trends in near surface wind speeds.

the long-term wind gust series have changed significantly; and (iii) assessing ® Extreme winds have serious societal and environmental impacts on countries, and can cause significant damage and costs.

the impact of these changes in the estimation of design wind speeds to o

o o The estimation of appropriate design wind speeds is an essential first step in the calculation of design wind loads. AS/NZS1170.2 (2011), the
ensure the safety and reliability of 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. The
results demonstrated that the annual and seasonal trends in both magnitudes
and frequencies of extreme winds were generally negative over the
considered period. Therefore, based on the derived gust trends for these four
stations, at this stage, it seems that the long-term gust wind speed trends are
not likely to have a significant effect on New Zealand’s design wind speeds.
Lastly, our findings were compared with gust wind speed trends in several
other countries and with IPCC 5th assessment projections for New Zealand.

reference wind-loading standard in Australia and New Zealand, defines the design wind speed (Vs g) as:
Vsit,B — VRMd(Mz,catMth) )

where Vy is regional gust wind speed, My, M, .4+, Mg and M, are directional, terrain/height, shielding and topography multipliers, respectively.

® For the next version of AS/NZS1170.2, the Australian/New Zealand standard committee is considering adding a new multiplier called “climate
change multiplier (M,)”, which allows for possible changes in long-term extreme wind speeds due to different scenarios of climate change.

® In this study, for 4 selected locations in New Zealand we analysed the spatiotemporal trends in two parameters of maximum gust wind speeds:

(i) the magnitudes (in m s1) of annual and seasonal maximum gust speeds; and
(i) the frequencies (in days) of occurrence of maximum daily gusts exceeding 90", 95t and 99" percentiles for 1972 — 2017.
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Therefore, more analyses are required to evaluate the

Statistically significant trends are defined as those p < 0.10 (in bold) and p < 0.05 (in bold accuracy of the IPCC 5th assessment.

and in parenthesis)

Table 2: Annual and seasonal trends in the number days when daily gusts exceeded 90t, 95t and 99t percentiles for 1972 -
2017 (in day decade-1). Statistically significant trends are defined as those p < 0.10 (in bold), p < 0.05 (in bold and parenthesis)

and Christchurch (p < 0.10).

CONCLUSION AND FUTURE WORK

» Generally, trends in both magnitudes and frequencies of maximum gust wind speeds were negative.

» Annually, the strongest downward trends in the magnitudes of extreme winds were observed at Christchurch and Invercargill. In addition, autumn and winter experienced strongest negative magnitude and frequency trends.
» The results demonstrated that the trends in the frequency of the upper tail of extreme wind speed distributions (i.e. 95t and 99t"), which are important in the estimation of design wind speeds, have not changed significantly.
» It was shown that the trends are mostly negative or negligible suggesting that at this stage no extra multiplier is required to be applied to the design wind speeds.

» The results of this study are limited due to the low number of stations. Currently, more work is underway to analyse the long-term wind gust trends at more stations across New Zealand, as shown in the figure.

» For future work, the potential impact of changes in ex-tropical cyclones should also be investigated.
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