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Research Questions

[ How has-global (and individual basin) tropical cyclone
activity changed since 19907

[* What have been the large-scale climate drivers
responsible for the observed changes?



Data

[: Tropical Cyclones: National Hurricane Center and Joint Typhoon
Warning Center Best Tracks as archived in the International Best
Track Archive for Climate Stewardship (IBTrACS)

[ Atmospheric/Oceanic Dataset: ECMWEF Fifth Generation
Reanalysis (ERAS)

[ ENSO Dataset: ENSO Longitude Index (Williams and Patricola
2018)
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Global Named Storms
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named storms =2 days
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Short-Lived Named Storms (<=2 Days)
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Atlantic Named Storms (<=2 Days)
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Technological
Improvements for

Monitoring Tropical
Storms and Hurricanes

Global Positioning System Dropsondes

Objective/Advanced Dvorak Technigque

GOES-16 and GOES-17 Geostationary Satellites
Advanced Microwave Sounding Unit/SATCON

Stepped Frequency Microwave Radiometer
Cyclone Phase Space Diagrams

Scatterometers

“00% Rule” for Surface Winds
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Urbiting »>atellite:

| Coastal Weather Radars I<
| Hurricane Hunter Aircraft
| Ships at Sea with Two-way Radio | 5
Weather Stations and EhTiJ Logs (after the storm) ' /4
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Chris Landsea (NHC)



number of hurricanes

Global Hurricanes/Typhoons
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Western North Pacific Typhoons
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Accumulated Cyclone Energy [104 kt?]

Global Accumulated Cyclone Energy
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Western North Pacific Accumulated Cyclone Energy

ACE (10° kt2)
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Global Cat. 4-5 Hurricanes (>=130 mph winds)
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Global Cat. 4-5 Hurricane Percentage (>=130 mph winds)
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35 mph 24 hrl)
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Rapidly Intensifying/Weakening Tropical Cyclones (>
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60 mph 24 hr?)

Rapidly Intensifying/Weakening Tropical Cyclones (>
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damage [billions USD]

Global Inflation-Adjusted Damage
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US Coastal Population Change Since 1900
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US Housing Units by County (Change Since 1950)

U.S. Housing Units by County
Change Since 1950
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Trend Towards More La Nina-Like Environment since 1990

séa surface temperature

Pl it i il sl il i —— B r
80" E 120%E 150°E 1go" 150™W

ENSO longitude index

177 s
174

171 4
168 4

155 —— --r--——----‘--—-- )

ELI [*E]

162 4w =
159 4 d

156 1 . "

133~

ﬁ«a"’«& PO “‘“@ﬁﬁ“@@a@ @“’rﬁl‘*’"rﬁ: Fﬁ?‘@

"h



Vertical Wind Shear (200-850 hPa) Trend since 1990

200-850-hPa shear
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Mid-Level Relative Humidity Trend Since 1990
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Potential Intensity Trend Since 1990
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Summary

[ Short-lived named storms, tropical cyclones intensifying by >=60
mph 24 hr-' and damage have significantly increased since 1990

[ Hurricanes and Accumulated Cyclone Energy have significantly
decreased since 1990

[ Observed trends are likely due to the trend towards a more La
Nina-like basic state
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