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Climate Change & Disaster LeSSES

“Long-term trends in economic disaster losses adjusted
for wealth and population increases have not been
attributed to climate change, but a role for climate

change has not been excluded (medium evidence, high
agreement).”
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Abstract

Recent revi have concluded that efforts to date have yet to detect or attribute an
anthropogenic climate change influence on Atlantic tropical cyclone (of at least tropical storm
strength) behaviour and concomitant damage. However, the possibility of identifying such
influence in the future cannot be ruled out. Using projections of future tropical cyclone activity
from a recent prominent study we estimate the time that it would take for anthropogenic signals
to emerge in a time series of normalized US tropical eyelone losses. Depending on the global
climate model(s) underpinning the projection, emergence timescales range between 120 and
550 years, reflecting a large uncertainty. It takes 260 years for an 18-model ensemble-based
signal to emerge. Consequently, under the projections examined here, the detection o
attribution of an anthropogenic signal in tropical cyclone loss data is extremely unlikely to
occur over periods of several decades (and even longer). This caution extends more generally to

global weather-related natural disaster losses.

Keywords: tropical cyclones, climate change, losses, disssters, United States
Online supplementary data available from stacks.iop.org/ERLI6/014003/mmedia

1. Introduction

Increasing weather-related natural disaster losses have been
well documented (1, 2). Various changes (societal, building
codes, etc) are known to influence the time series of disaster
losses, and research to date has focused on determining
whether an anthropogenic climate change signal is present
after these changes have been accounted for by a process
called loss normalization [3-5). No insured or economic loss
normalization study has yet been able to detect (much less
attribute) an anthropogenic signal across a range of perils and
locations around the world [S).

This study is concemned with the risk posed by US tropical
cyclones (referred 10 s “tropical storms’ in the Atlantic when
these tropical storm systems reach a maximum sustained wind
speed of 63 kph), a peril that has significantly influenced
global weather-related natural disaster losses (supplementary

1743.9326/1 1014003404$33.00

discussion and table S1 available at stacks.iop.org/ERL/G/
014003/mmedia). Hurricanes—tropical cyclones with winds
of 119 kph or greater—account for eight of the ten most costly
inflation-adjusted insurance losses (2009 dollars) caused by
weather-related hazards between 1970 and 2009 [1). Not
surprisingly the time series of US tropical cyclone damage has
attracted special attention [3, 6-8).

That a residual trend, due to anthropogenic climate change
or otherwise, has thus far not been detected in normalized US
tropical cyclone damage should not be surprising as there has
been no observed increase in hurricane frequency and intensity
at landfall over the period for which nommalization data is
available (3, 9, 10]. Moreover, it has not yet been possible
to detect anthropogenic signals in Atlantic Ocean basin
records [9, 10). Despite this, Knutson ef af [10) conclude that
a detectable and perhaps substantial anthropogenic influence

©201110P Publishing L1d  Printed ia the UK

The Central Question:

Given a specific projection of future
changes to TC behaviour, when would
we expect to detect a trend in loss data
as a consequence of those changes?
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SREX Report 2012

“In many regions, the main drivers of future increases in economic
losses due to some climate extremes will be socioeconomic in nature
(medium confidence, ... medium agreement, limited evidence).”

“Some studies indicate that the expected changes in exposure are
much larger than the effects of climate change ... which is particularly
true for tropical and extratropical storms.”

AR5 Chapter 2

“Current datasets indicate no significant observed trends in global
tropical cyclone frequency over the past century ... No robust trends in
annual numbers of tropical storms, hurricanes and major hurricanes
counts ... identified over the past 100 years in the North Atlantic basin”
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