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The Nightmare Scenario Comes to Pass
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Katrina’s Landfall in New Orleans ueatenunderground

Law of Storms
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‘WINDS OF THE HURRICANE 23
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Forecast Elements

Track: Where is it going?
Intensity: How Strong is it?
Distributions of rainfall and winds
Storm surge

Timeliness
— Synoptic observations at 00, 6, 12, 18 UTC
— Advisories at 5 AM, 11 AM, 5 PM and 11 PM EDT

Chaos and uncertainty
Guidance—i.e. numerical models




Hurricane Track Forecast
Errors

Cost of warnings can be $200-400M

Track Forecast Errors 1954-2005
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NHC Track Guidance 00Z 27AUG05
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Intensity forecasts
have limited skill
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Hurricane Heat Engines

Ocean

Maximum Potential Intensity
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Environmental Wind Shear
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Shear, storm-induced ocean
cooling, and proximity to land or
cold water keep most hurricanes
from reaching their MPI




Hurricane Opal, 1-5 October 1995
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« Rapid deepening causes most major hurricanes

(winds > 100 kt) that in turn cause most damage “

Role of the Loop Current
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Storm Surge

Evacuation keeps
People from drowning in situations like this.
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SLOSH in Georges 1998
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NOAA WP-3Ds

ON FLYING IN TURBULENCE:

If you maintain attitude and airspeed,
altitude will take care of itself
---provided you have some.

Flight Instructor




~ Measurement of wind fom
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Airborne Dual-Doppler Radar
Geometry

34
Tlvia grplomlwr 15 109
A R P N S
i s 3
30 15 45 e L]
x-distance from storm center (km)
5 1015 20 25 30 35 40 45 50 55 3

15;

22:44:10-22:54:50 UTC Reflectivity and Verti
T T T T

Olivia September 25, 1994
Radial Cross-section along azimuth 24 from storm center

al Wind (m/s)
—

10 15 20
radial distance from storm center (km)

5 10 1520 25 30 3540 45 50 55

dBZ|




Olivia September 25, 1994
Radial Cross-section along azimuth 266 from storm center
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9 Synoptic Surveillance

Hurricane Georges
9 September 1958

Can reduce track forecast
errors by > 20%
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Wind Speed (m s-1)
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Summary

* Hurricanes are circular storms with motion much
slower than the maximum wind.
* Forecast attributes
— Track: Where is it going
— Intensity: How strong is it?
— Impacts: Geographical distributions of wind, rain and
storm surge
— Synoptic timelines
* Numerical guidance is key
» Rapid Intensification
* Role of ocean temperature structure
Attitude & Airspeed
— In-situ observations from aircraft
— Radar: Reflectivity & Doppler
— Dropsondes
— Airborne remote sensing

Thank you for your attention.
Questions?




