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Why Should You Care?

@ Forecasting

o Much progress in social science of response to warnings, requests to
evacuate, etc.

@ Forecasters are ambassadors to meteorology

o Opportunity to inform public

o Knowledge if hurricane science increases public interest and trust



Program

& Brief overview of hurricanes

@ Current understanding
o Basic state of the tropical atmosphere
o Instability of the basic state T genesis
o Energy cycle of mature hurricanes 1T concept of potential intensity
o Negative influences on hurricanes
o Statistics of hurricane intensification
o Hurricane motion

o Hurricanes and climate change

@ Summary



lurricane?

Formal definition: A tropical cyclone
with 1-min average winds at 10 m
altitude in excess of 32 m/s (64 knots or
/4 MPH) occurring over the North
Atlantic or eastern North Pacific

A tropical cyclone Is a nearly symmetric,
warm-core cyclone powered by wind-
Induced enthalpy fluxes from the sea
surface



Global Climatology

33-42 ms”

Missing data ——— 43-49 ms’

Tropical depression 50-58 ms™
Tropical storm (< 33 ms”) 59-70 ms”
>70 ms’

Tracks of all tropical cyclones in the historical record from 1851 to 2010. The tracks are
colored according to the maximum wind at 10 m altitude, on the scale at lower right.



Global Tropical Cyclone Frequency, 1980-2015
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Number of Events per Month

Annual Cycle of Tropical Cyclones
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Hurricane Floyd Hurricane Andrew
September 14, 1999 @ 1244 UTC August 23, 1992 @ 1231 UTC
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The spiral rainbands of Hurricane Floyd (left, 1009) versus the more compact Hurricane Andrew

(right, 1902)
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Outer radius very nearly follows a log-normal distribution with a median
value of about 420 km (Courtesy Dan Chavas)



The Global Hurricane Hazard

» About 10,000 deaths per year since 1971

» $700 Billion 2015 U.S. Dollars in Damages
Annually since 1971

EM-DAT, 2016: The OFDA/CRED International Disaster Database
http://www.emdat.be/.



U. S. Hurricane Mortality (1970-1999)
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Source: Rappaport, E. M., 1989
The threat to life in inland areas of the United States from Atlantic iropical cyclones
Frepreints 23rd Conferencaon Humcanes and Tropical Mateorology
American Meteorological Society (10-15 Jan 1999, Dallas Tx), 338-342
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QUIZ

» In an average year, the globe experiences
1. 50-60 TCs
2. [5-85 TCs
3. 100-110 TCs

o The most lethal aspect of a hurricane is

1. Wind
2. Rain and storm surge



The View from Space



