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At the start of February, the academic journal Proceedings of the National Academy of Sciences (PNAS),
released a new publication by Michael Wehner and Jim Kossin, which showed a significant increasing trend
in the number of category 5 hurricanes during the satellite era.
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An Upward Trend in the Strongest Hurricanes
1) Satellite Era Observations (1980-2021)

Wehner and Kossin highlighted that, "97 tropical cyclones (TCs) that were classified as
category 5 during the 42-year period 1980 to 2021, which comprises the period of highest
guality and most consistent data, [and] half of them occurred in the last 17 years of the period.
Five of those storms exceeded our hypothetical category 6 [>192 mph] and all of these
occurred in the last 9 years of the record.”

Their findings align with several other research publications but the suggestion that the top-
end of the Saffir-Simpson wind scale might need to be extended to higher wind speeds
(category 6) has received a lot of attention in the climate science media. This is not a new
suggestion (e.g. 2014 publication and 2018 news article) but with the additional years of data
presented in this research, the significance of the trend increases.

2) Category 67

But what is a category 6? You might not be
familiar with this category rating because it
does not exist. The current scale stops at
category 5, but with the more frequent
exceedance of the category 5 hurricane
threshold (>157 mph) by large margins,
the paper suggests that 192 mph should
be the new starting point for category 6
hurricanes (Figure 1).
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Although the intent of the paper was to
highlight the effect of global warming on
the most intense TCs, many scientific and
non-scientific audiences have discussed
the ramifications of how stronger storms
may influence how hurricane warnings
could evolve. The authors have made it | P _
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“ H H Figure 1: Figure 2 from Kossin and Wehner (2024) - (A) ERA5 1979 to
The motivation for the paperwas 2019 average annual exceedance of category 6 wind speed threshold.

emphatically not to propose adding a Units: days. (B) Linear rate of change in ERA5 average annual
Category to the Saffir-Simpson scale exceedance of category 6 wind speed threshold from 1979 to 2019.
i ! Units: days per year. (C) Linear trends in average annual exceedance of
but rather to use the hypothetlcal the category 6 wind speed threshold from 1979 to 2019 averaged over
H i 40S to 40N excluding 10S to 10N. blue: CMIP6 historical, red: CMIP6

Category 6 as a tool f.OI’ dlsc_ussmg piControl, black: ERAS reanalysis. (D) Increase in the tail of the potential
how best to communicate risk as intensity distribution indicating a 2.6x increase in the chances of

i potential intensity exceeding category 6 from the first half of the ERA5
t_roplcal cyclor!es tlecome more reanalysis to its second half over the region 40S to 40N excluding 10S to
intense over time. 10N.

Category 6 trend (40S-40N, no tropics)



https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2014GL061281
https://www.washingtonpost.com/energy-environment/2018/09/11/category-climate-change-may-cause-more-hurricanes-rapidly-intensify/
https://www.pnas.org/doi/10.1073/pnas.2308901121
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Environmental Support for Stronger Hurricanes
Theoretical Upper Limit for Hurricane Intensity Increasing Globally

The paper showed that the increase in potential intensity in tropical regions during the past
4 decades (1979 to 2019) supports the observed increase in the strongest storms. In a
nutshell, potential intensity is the theoretical limit of the strength of a TC based on the
temperature at the surface (e.g. ocean surface) of the storm and upper levels of the
troposphere (cold tops of clouds).

They also examined the recent IPCC report’s suite of climate models (CMIP6 multimodel
intercomparison) simulations both with and without anthropogenic (greenhouse gases and
aerosols) forcing for that same time interval (bias-corrected based on the reanalysis data).
The simulations suggest a detectable influence of anthropogenic forcing on the potential
intensity values that could harbor these hypothetical category 6 hurricanes. These results
agree well with other recent publications (e.g. Figure 6 and Figure 5).

Caveats

1. Although potential intensity appears to be the best predictor of TC intensification for
forecasting TCs in real-time, an increase in the theoretical ceiling for hurricane intensity
does not necessarily translate to more intense storms, especially with all the important
dynamical factors (wind shear, mean steering winds, etc.) that affect TCs.

2. The observed significant increase in the proportion of TCs that become major hurricanes
does not correlate with changes in overall frequency or landfall frequency.

3. Finally, the study focuses on the satellite era where there are fewer inconsistencies in
observations than earlier in the historical record. However, there still are some changes
in observational techniques for different basins and years during this period, which could
introduce uncertainty in the intensity measurements during this time period.

Even with these caveats, there is a detectable signal in global data that once a TC forms, it
has a higher probability of becoming stronger (Figure 2). One of the more confident climate
change signals on TCs centers around this conclusion and agrees with the Kossin and
Wehner results. The emergence of a significant trend in any TC metric at the global scale is
noteworthy because the current scientific consensus is that natural climate variability cannot
modulate TC behavior at the global scale.

Major Hurricane vs. All Hurricanes and Named Storms
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https://www.gfdl.noaa.gov/global-warming-and-hurricanes
https://www.gfdl.noaa.gov/global-warming-and-hurricanes
https://www.nature.com/articles/s41467-022-34321-6/figures/6
https://tropical.colostate.edu/Publications/papers/Klotzbach_etal_GRL2022.pdf
https://tropical.atmos.colostate.edu/Realtime/index.php?arch&loc=global
https://tropical.atmos.colostate.edu/Realtime/index.php?arch&loc=global
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Conclusions

Arguably, the most important message of this new research is that the trend in the proportion
of intense hurricanes over the last 40+ years has a growing tail (in risk speak, the top end of
the distribution). The paper shows an increase in the intensity ceiling of hurricanes and there
is growing evidence that suggests this trend will continue. The relationship between damage
and wind speed is non-linear which broaches several questions:

1. What would loss from a category 6 landfall look like?
2. Is such a landfall possible for the US in the near future?
3.  What can we do to prepare for it?

Wehner and Kossin bring these questions to the front of mind as we look ahead to the 2024
North Atlantic basin hurricane season with a forecasted change to La Nifia during peak
season (Figure 3) and record-breaking sea surface temperatures in the North Atlantic (Figure
4). A lot can change between now and the peak season but a transition to La Nifia and above
average ocean temperatures would point to more TC activity in the North Atlantic and
increased potential for the strongest hurricanes.
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Figure 3: NOAA Climate Prediction Center (CPC) figure created Figure 4: Figure created by Maine Climate Office showing the time
by The International Research Institute (IRI) for Climate and series of daily mean North Atlantic Sea Surface Temperature
Society, Columbia University Climate School. The official CPC (SST) from NOAA Optimum Interpolation SST (OISST) version 2.1.
ENSO probability forecast is based on a consensus of CPC and OISST is a 0.25°x0.25° gridded dataset that provides estimates of
IRI forecasters. temperature based on a blend of satellite, ship, and buoy

observations. The dataset spans 1 January 1982 to present.
February 2024 SSTs are roughly equal to typical mid-May SSTs
(1982-2011 mean).

About Guy Carpenter

Guy Carpenter & Company, LLC is a leading global risk and reinsurance specialist with 3,500 professionals in over 60 offices around the
world. Guy Carpenter delivers a powerful combination of broking expertise, trusted strategic advisory services and industry-leading analytics
to help clients adapt to emerging opportunities and achieve profitable growth. Guy Carpenter is a business of Marsh McLennan (NYSE:
MMC), the world’s leading professional services firm in the areas of risk, strategy and people. The company’s more than 85,000 colleagues
advise clients in over 130 countries. With annual revenue of $23 billion, Marsh McLennan helps clients navigate an increasingly dynamic
and complex environment through four market-leading businesses including Marsh, Mercer and Oliver Wyman. For more information, visit
www.guycarp.com and follow us on LinkedIn and X @GuyCarpenter.

Guy Carpenter & Company, LLC provides this report for general information only. The information contained herein is based on sources we believe reliable, but we do not guarantee its accuracy, and it should be
understood to be general insurance/reinsurance information only. Guy Carpenter & Company, LLC makes no representations or warranties, express or implied. The information is not intended to be taken as advice
with respect to any individual situation and cannot be relied upon as such. Statements concerning tax, accounting, legal or regulatory matters should be understood to be general observations based solely on our
experience as reinsurance brokers and risk consultants, and may not be relied upon as tax, accounting, legal or regulatory advice, which we are not authorized to provide. All such matters should be reviewed with your
own qualified advisors in these areas.

Readers are cautioned not to place undue reliance on any historical, current or forward-looking statements. Guy Carpenter & Company, LLC undertakes no obligation to update or revise publicly any historical, current
or forward-looking statements, whether as a result of new information, research, future events or otherwise. The trademarks and service marks contained herein are the property of their respective owners.

©2024 Guy Carpenter & Company, LLC. All rights reserved.


https://www.noaa.gov/jetstream/tc-potential

	Slide 1
	Slide 2
	Slide 3

