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Background; Societal Impacts

Why are we interested in the
meteorological impacts of inland
tropical cyclones (TCs)?

A Prior to the 1970s90% of hurricane
related deaths were due to storm surge
along the coastline (AMS 1973).

A From 1970 to 1999, 63% of all tropical
cyclone related deaths were inland deaths.
(Rappapor2000).
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Background; Tropical Cyclone (TC) Tornadoes

A Two distinct peaks occur in the right forward quadrant (Schultz and Cecil 2(
A The majority of tornadoes occur close to the coastline (94% within 400 km).
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Background High Winds

AMaximum gust speeds can remain above hurricane force several hundred
kilometers inland due to increased turbulence (Powell 1991).

A Significant high winds from TC occur regularly within inland locations éKalk
2010).

AReturn interval of 2 to 6 years.
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Background; Flash Flood

A Spatial pattern of rain is highly

variable for each storm.
ADependent on size and speed of

movement Konradet al.2002,
Matyas2007)

A Spatial pattern and intensity of rainfall
IS also influenced by extratropical

transition.
MNearly half of TCs from the Atlantic

basin undergextratropical
transition (Hart and Evans 2001).
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Research Questions

A.) Where do the meteorological impacts (i.e. flash floods, tornadoes, high
GAYRA0 200dzNJ NBf FGA@S G2 GKS GNEPLRK

B.) Why do particular meteorological impacts depart from what is typical (e.g.
outliers)?

C.) How do tropical cyclone attributes (strength, size, speed of movement)
affect the spatial distribution of the meteorological impé&ets

Hugo (1989)
Source: NOAA
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Methodology - Tropical Cyclones

Sources of Data on Tropical Cyclones

A 31 inland tropical cyclones were selected from
1985¢ 2008.
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Methodology ¢ Impact Sources

Sources of Data on Meteorological Impacts

A Meteorological impacts (e.g. flash flood, high P
winds and tornadoes) are identified by: 1” : -l{’ il

A Agriculture Damage
A Infrastructure Damage
A Environmental Damage
A Death/Injury
A Power Outages i
A Cancellations of Event State Number of Newrspapers
Alabama 18
A bh!!Qa {(2NY 90 ET:E}- {1
MMississippa 7
A Urban Newspaper Sources Morth Carolina 45
south Carolma 26
Tennessee 8
Virginia 24
West Virgima 11

Total: 162



Methodology- Tropical Cyclones

Sources of Data on the occurrence of
Meteorological Impacts:

A Meteorological data was needed to
determine the timing of societal impact

data.

A First order weather stations (i.e. ASOS).
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Methodology ¢ Track Following Coordinate System
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Methodology ¢ Measurements

GIS employed to estimate the following:

Size of TC
ANOAA daily weather maps at landfalll
Area inside outermost closed isobar (Konrad

2001)
TC Speed of movement
AHURDAT database \'? 81 4
03] 2y
TC Strength Hurricanelvan(2004)
A Strength at landfall
A SaffirSimpson Wind Scale Categories Sustained Winds
Tropical Depression 0-38 mph
Tropical Storm 39-73 mph
Category One Hurricane 74-95 mph
Category Two Hurricane 96-110 mph
Category Three Hurricang 111-130 mph
Category Four Hurricane 131-155 mph
Category Five Hurricane| Greater than 155 mph

SaffirSimpson Wind Scale



Selected Results: Tornadoes
a. Spatial distribution of T®@rnado centroids
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b. Example of Qutliers

lvan (2004)
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c. TC size vs. tornado centroids
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Selected Results: High Wind
a. Spatial distribution of Tigh wind centroids
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b. Example of Qutliers

Floyd (1999)
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Cross Track Axis

b. Example of Qutliers

Isidore (2002)
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c. TC intensity vs. high wind centroids
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Selected Results: Flash Floods
a. Spatial distribution of T€lash flood centroids
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b. Example of Qutliers

Frances (2004)
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c. TC speed of movement vs. flash flood centroids
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Conclusions

Tornadoes

AThe majority of tornadoes occurre
In theright forward quadrant.
ANearly onethird of tornado occurred £
outside the right forward quadrant:
AMid-Latitude Features

ATornadoes in Larger TCs

(Schneider and Sharp 2007)



Conclusions

High Winds

A A strong preference for the right
forward quadrant.

AOutliers may result from:
ASpiral band outflow winds
Alopographic influences

A Higher intensity TCs

Flash Floods

AMore TC centroids occurring in the
left forward quadrants

AFaster moving TCs had flash flood
Impacts over a much smaller area

http://www.hpc.ncep.noaa.gov/dailywxmap
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