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Effect of an 0.5°C SST Increase

Great Ocean Conveyor Belt

Great Ocean Conveyor Belt |

Currents in the Atlantic account for
Ya =¥ of the Northern-Hemisphere
poleward heat transport

Tihe grear acean conveyor fogo (Broccker, 1957). (iusrvation by Joe Le Monmies, Natural History Magasine )
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Role of El Niino

«+ Periodic warming of the
normally cool water near South
America

+ Cool (normal) phase

— Strong trades push warm water
westward

— Convection in W. Pacific
— Positive SOI (Tahiti — Darwin)
« Warm (El Nifio) phase
— Trades weaken
— Warm water sloshes eastward
— Convection shifts east of the
Dateline
— Negaive SOI
« El Nifio increases shear over
the tropical Atlantic reducin
hurricane activity and affecting
US rainfall patterns
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Normalized Damage 1900-2015

Normalized Hurricane Damage

Pielke & Landsea (1998, 2008)

Corrects for:

— Inflation

— Population increase

— Greater personal wealth

What would historical hurricanes cost with
2005 population and development?

Constant at ~$11B per year, based upon
updated 1900-2008 data

Global Climate Model
Simulations of Hurricanes on a
Warmer Globe

->Number of hurricanes
should decrease because

Control Climate
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of greater shear

40°N| o Lwr-'?"" -Gugoy 2| > Strongest hurricanes
] = | — Catagony 4- Catagory 5 should get stronger and
30°N| e __‘/ I i rain more because of
b B increased water vapor
20°N| ):3:\-;{1_ _\%_\
LAy = content
10°N| 1
->Effect should be
o — strongest in the Western
Late 21st Century Warmed Climate Atlantic
407N
->Neutral or weak in the
307N Caribbean and Gulf
20°N IS - But we should not be
— able to detect it yet.
(Bender et al. 2010)
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Emanuel (2013), using a different downscaling 19

Power Dissipation Index

120° 180°W 120%W £0%W

Emanuel (2013), using a different downscaling
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Strongest 22 Atlantic Hurricanes, 1974-2009
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Summary

« "Globe” Is getting warmer
— Primarily in high latitudes
— But does effect tropics (0.9 C since 1900)
— Almost certainly Anthropogenic

Atlantic Multidecadal Oscillation

— 20-30 years in each phase
— Thermohaline circulation
— Warm phase, low shear, many hurricanes
— Benign 1970-2003, despite active phase start in 1995
« Neither US landfalls nor US damage corrected for
economic factors exhibit significant trends
« BUT, they do change in phase with the AMO

« Multiple workin

(more likely) both

« GC

M simulations lead us to expect:

— Strongest TCs become stronger
— Numbers may decrease because of stronger shear.
— Changes are probably not detectable, yet

hypotheses, steady increase, cycles, or

22

Cool-year mean=  $5.6B
] Warm-year mean = $15.0B
Explains 3.5 % or variance
M-W p =0.005

° US Normalized Damage




= US Target Hurricanes 1950-1959
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AMO Explains 9% of variance.
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