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Are tropical cyclones getting more intense?

Tropical cyclones have and always will be a significant threat to life and property across northern Australia and, although their
incidence on the QLD coast has been much reduced over the past two decades due to prolonged El Nifio episodes, the WA coast has
experienced an increase and it is highly likely that these potentially devastating storms will again impact some of our major centres of
population in the near future. Cyclone Larry (a Category 4) was a sobering example of how quickly such a storm can appear, inflict
enormous damage and essentially cripple an entire region for at least 12 months. The big question around the world in recent years
has been - will potential “climate change” increase the intensity and/or frequency of occurrence of such devastating tropical cyclones?

Just in the past two years there has been a vigorous and sometimes acrimonious debate amongst the international tropical cyclone
research community as to whether there is already evidence for an increasing trend in the intensity of tropical cyclones, potentially
linked with climate change impacts. In 1998, the community was united in its assessment that some small increases might be
expected over the next 50 to 100 years if the global air and sea temperatures continued to rise as predicted by many climate scientists.
However, in a series of scientific papers published in 2005 (just before Hurricane Katrina devastated New Orleans and the USA
experienced a record-breaking season), some of the same noted scientists highlighted alarming increases in the incidence of extreme
tropical cyclones based on the analysis of global datasets collected over the past 30 years. How could this be - and is it true?

Over the past several years, Dr Bruce Harper of SEA has become a major participant in this debate through his involvement in
assessing the accuracy of the historical tropical cyclone record, not just within Australia but also internationally. Based on his
knowledge of the problems with the datasets that had been used for these recent analyses, Dr Harper joined with other colleagues,
headed by Dr Chris Landsea from the NOAA National Hurricane Center in Miami, to question the veracity of these findings with a
paper published in the journal Science last July (3). The issues raised in the paper were known to be supported by the majority of
practising tropical cyclone forecasters and had gained increased acceptance by many researchers and academics over the past few
years. Dr Harper had previously raised the issue of poor historical data quality at the American Meteorological Society’s 26th
Conference on Hurricanes and Tropical Meteorology (1) in Miami (2004) and also at the 27th Conference (2) in Monterey (2006). In
spite of the rising awareness of data issues, some researchers continued to treat the datasets as being sufficiently reliable to detect
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trends in the incidence of intense tropical cyclones. However, at the World Meteorological Organisation’s Sixth International Workshop
on Tropical Cyclones held at Costa Rica in November 2006 (IWTC-VI) a consensus statement was issued that rejected the evidence
for increasing intensities based on analyses of the historical dataset. Dr Harper was an active participant in this debate and helped
frame a number of the recommendations (http://www.wmo.int/web/arep/press_releases/2006/iwtc_summary.pdf).

In February this year, Dr Harper was privileged to be part of a team lead by Dr Jim Kossin from the University of Wisconsin who
published the results of the first truly objective analysis of global tropical cyclone intensity trends (4) using all available satellite data
from 1983 to 2005. The results based on 2000 storms over this 23 year period showed a cyclical behaviour (blue line below) in the
relative percentage of very intense cyclones (2 x std-dev above the mean) compared with the stronger increasing trend (red line)
previously proposed by others. While these results confirm that biases exist in the present (largely subjective) datasets from the
agencies, and that the alarmist predictions have been misguided, the question of climate change impact is still somewhat open for the
future. As the IWTC-VI consensus view stated “It is likely that some increase in tropical cyclone peak wind-speed and rainfall will occur
if the climate continues to warm. Model studies and theory project a 3-5% increase in wind-speed per degree Celsius increase of
tropical sea surface temperatures.” The US/Atlantic basin is the only region that shows a significant increase over the 23 year period.
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