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ÁA ñtrappingòof cold air massagainst a mountain range,

with several effects ranging from persistent low-level

cloudinessto stratiform precipitation (Richwien, 1980)

ÁLocations: Southern Appalachians, North Slopes of

Alaska, eastern Rockies, southern Alps and the Sierra

Madre Oriental of Mexico

ÁSouthern Appalachian CAD has historically posed

challengesfor weather forecastingalong the easternslopes

of the mountains

The interactions between an Appalachian cold-air damming

event and the near-passageof Tropical Storm Kyle (2002)

along the coastalCarolinas are assessedby using a numerical

weatherprediction model.

As the storm movedalong the coastline,it beganextra-tropical

transition, bringing heavy rains to both the coastalregion and

inland towards the Piedmontof North Carolina.

Our goal is to quantify the effectsof both interacting weather

systems on heavy precipitation in order to improve the

dynamical understanding of such effects, as well as

precipitation forecastsin the study region.

A series of sensitivity tests were performed to isolate and

quantify the effects of both systemson the total accumulated

precipitation.
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Tropical Storm Kyle (2002) and Cold-Air Damming: Their Interactions and Impacts on Heavy Rainfall in 

the Carolinas 
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THE 3 CASES

TRACK AND INTENSITY results were realistic and gavebasisfor an in-depth

analysisof the TC-CAD interactions for this particular case

ÅWRF-ARW v3.4 model simulations of TS Kyle (2002)

Å3-day simulations: October 10-13 0000 UTC

ÅERA-Interim 0.7-deg data

Å9 km single domain

METHODOLOGY

PhysicsParameterization Selected option
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Microphysics WSM6

RESULTS

ÅIt was found that:

a) For this type of along-coast track, the pre-existing cold-air damming played only a minor 

role on the total accumulated precipitation

b) The outer circulation of Kyle weakened the cold-air damming due to a redirection of the 

mean flow away from the east side of the Appalachian Mountains

c) The combination of Kyle with a shortwave mid to upper-level trough and a surface coastal 

front were responsible for the heavy precipitation experienced in the study area 

through the advection of moisture, vorticity , and the forcing of upward motion 
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ÅCTL & FLAT: Vorticity from Kyle merged 

with trough vorticity maximum to force heavy 

rainfall in eastern/central NC 

ÅNS: Lack of storm vorticity dramatically -

reduced forcing for heavy rainfall in study 

area

Å Increased potential instability 

and vertical moisture flux 

combined to generate heavy 

precipitation in CTL & FLAT
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