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Tornado Recognition, Impacts  
& Messaging

Scott Spratt; NWS Melbourne | Robert Molleda; NWS Miami
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TC Tornadoes
Tornado Recognition, Impacts & Messaging
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ÅPrevious Events

ÅClimatology/Favorable Patterns

ÅWorse Case Scenario

ÅThreat/Impact Messaging

ÅFuture Improvements

TC Tornadoes
Todayõs Presentation Topics

Hurricane Irma
September 10, 2017   

EF-1 Tornado
1124 am |  Indialantic , FL
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TC Tornadoes
What is the relative threat?

Which tropical cyclone hazard poses the greatest threat?

A. Wind

B. Storm Surge Flooding

C. Heavy Rainfall Flooding

D. Tornadoes

E. It depends ðon the particular storm/hurricane; and on where you are located
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The TC Tornado Hazard can be Significant
A Specific Example ðTropical Storm Gordon (1994)

T

Tropical storm center at 

time of tornado

T Tornado location

Barefoot Bay, FL

November 16, 1994

Nearly 500 MH damaged

Including 62 destroyed

1 Fatality; 40 injuries
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The primary Tropical Cyclone (TC) tornado challenges are. . . 

1) Predicting tornadoes outside the area where people are prepared for hurricane 
force winds; or prior to the damaging hurricane wind onset.

2) Predicting tornadoes from weaker systems where tornadoes may pose the 
greatest threat.

3) Minimizing the amount of over -warning.

4) Successfully Messaging #1-3

TC Tornadoes
Threat Recognition, Impacts & Messaging
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TC Tornadoes
Addressing the primary challenges
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Å Threat Assessment

Å Impact Recognition

Å Effective Messaging

Diagnosing the local tornado hazard

ÅCertain weather factors enhance the tornado potential of 

landfalling or paralleling systems:

VStrong low-level wind shear (maximized in right -front 

quadrant).

VPockets of dry air (enhance instability; isolated cells ).

VInteraction with other weather features (early/late 

season fronts, wind -shift boundaries, troughs, etc.).

ÅThreat can begin one-two days before landfall/approach 

and/or linger one -two days after landfall.

VMultiple 12 -hour Tornado Watches possible, especially 

for slow-moving systems.

TC Tornado Development
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Majority of tornadoes occur within the 

right -front quadrant, relative to motion.

TC Tornadoes

11 oõclock

4 oõclock

Northward 

moving system

Favored Locations
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Favored Locations - Climatology

TC Tornadoes

340°

120°

90% of tornadoes occur within 

340° to 120° relative to the 

storms motion ( right -front 

region), sometimes far from the 

TC center. 

Majority of tornadoes occur within the 

right -front quadrant, relative to motion.
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From Schultz and Cecil, 2009
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TC Tornadoes

1 oõclock

8 oõclock

Westward 

moving system

Majority of tornadoes occur within the 

right -front quadrant, relative to motion.

Favored Locations
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Wind-related deaths occur within two well -defined areas

Tornado dangers

Tornado

Warning

Eyewall

Convection
Extreme 

Wind

Warning

Primary

Outer

Rain-band

1) The strongest and most damaging winds 

occur in the eyewall, associated with the 

innermost rain-band. Extreme Wind 

Warnings are issued for the imminent 

onset of 115+ mph (Category 3) sustained 

winds.

2) Tornadoes often develop within one or 

more primary outer rain -bands, several 

hundred miles from the center, within the 

right -front quadrant. Tornado Warnings

are issued for these cells.
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Hurricane Charley, 2004


