Hurricanes and Climate

Kerry Emanuel

Program in Atmospheres, Oceans, and
Climate

MIT



No Long-Term Trend Iin Frequency

Global Tropical Cyclones, 1945-2001
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Theory: Maximum Storm Intensity
Increases with Tropical SST
(Emanuel, Nature, 1987):

Potential Intensity from Single-Column Model
110 ®

100

o

o
T
&

Q0
o
T

Potential Intensity (m s™)
°

e |
o
T

o)}
o
~_o
)

25 30 35 40
Sea Surface Temperature (° C)

N
o



Numerically simulated storm intensity scales
with maximum intensity:

Hurricane Katrina
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Knutson and Tuleya, J. Climate,
2004

Hurricane Intensity Simulations: Aggregate results
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How has Hurricane Activity
Actually Changed?

Measure of total amount of
energy released by a hurricane
over Its life:

The Power Dissipation Index, or
(1 PDI”
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Annual Storm Count and SST
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Western North Pacific
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Longer record of Pacific SST:
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Atlantic + western North Pacific
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Index of hurricane destructive
power at U.S. landfall shows no
systematic trend

V2 at Landfall by Year, U.S.
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Modeling Global Hurricane Activity



3000 Atlantic storms In the current
Cimate

Bl 552 best tracks from 1950 |-
Bl 2946 model tracks
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Climate in which Maximum
Intensity has been increased by
10%
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Number of events * V3
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Summary

* Global tropical cyclone frequency shows no
long-term trend

* A measure of total hurricane power
generation shows a profound upward trend
In the past 30 years, well correlated with
SST in key cyclone regions. This Is
probably owing to global warming, and is a
reflection both of increasing intensity and
Increasing duration.
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