	Are storm-related deaths and injuries increasing? Analysis of New Zealand data over nearly 70 years (1950 to 2017)


	Background/Objectives
Storm severity appears to be increasing internationally, potentially due to climate change. We aimed to describe the impact of major storm and flood events on fatal and non-fatal injuries in New Zealand (NZ).

Methods
We extracted data on storm and flood events which caused fatal or non-fatal injuries in NZ from 1950 to 2017, using an online database compiled by the National Institute of Water and Atmospheric Research (NIWA). Analyses of event trends were all adjusted for annual increases in the size of the NZ population.

Results
A total of 176 events caused injuries and/or deaths, and the frequency of such events tended to increase each decade (p-trend = 0.005). This increase was also seen for events causing any hospitalisation for injury (p<0.0001), but not for events causing any deaths. 

There were an average of 2.0 deaths (range: 0 to 59), 3.3 non-fatal injuries (0 to 91) and 2.2 hospitalisations (0 to 87) per event. Respective totals for all events were: 356, 575 and 390. These may be underestimates, due to under-reporting and undocumented follow-up of severe injuries that caused delayed deaths.

[bookmark: _GoBack]The highest death toll came from tropical Cyclone Giselle (n=59), mainly via drownings in the Wahine disaster, followed by the sinking of the Kaitawa cargo ship (n=29). Other causes of injuries across events included: vehicle crashes, vehicles washed off flooded roads, flying debris, falling trees, landslides, lightning strikes and electrocution from fallen power-lines. 

Other impacts of public health relevance included relatively high proportions of events that caused: electrical power cuts (63%), people being displaced from their homes (49%) and road blockages (81%). In six events 1000+ people were displaced from their homes (eg, Cyclone Bola displaced 6500+ people and 35,000+ people lost their reticulated water supplies).

Discussion
The apparent pattern of increasing frequency of injury-inducing storms/floods in NZ needs more investigation, as it may partly reflect improved reporting and documentation of non-fatal injuries. Still, the important burden of harm from such events may justify enhanced preventive measures, given ongoing climate change. Measures could include constraining house building in flood plains and vulnerable coastal areas; strengthening buildings to reduce hazards in storms; and messaging to avoid driving on flooded roads.
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