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Dual-pol signatures on 12/1/2018
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Tornadic Debris Signature (TDS)
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TDS identification

Required

CC reduction™

Appropriate
velocity signature

High enough Z**

*CC<0.70 or 0.80 in some studies
** Z threshold varies by study, typically > 20-30 dBZ



Why reflectivity matters

— Debris
Very low
CC values
~ Noisy

signal



dBZ




TDS

Low SNR

dBZ




TDS identification

Admired May or may not
(but not required) be present

Required

CC reduction*®

Appropriate
velocity signature

High enough Z**

*CC<0.70 or 0.80 in some studies
** Z threshold varies by study, typically > 20-30 dBZ
*** ZDR < 0.5 in some studies



CC characteristics

Inflow

Non-Uniform Beam Filling (NBF)
Three-Body Scatter Spike (TBSS)
Side lobes



TDS vs. inflow



“Hey, look at that CC"’

TDS vs. inflow
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TDS identification
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Inflow

Forward Flank
Downdraft

Updraft

Rear Flank
Downdraft

Heawvy RainIHaiI-

Light Rain | ]
High Cloud Qutline |

Low Cloud Dutlinei : |




Inflow

Forward Flank
Downdraft

Updraft

Rear Flank
Downdraft

Heawvy Rain / Hail -

—

Light Rain |

High Cloud Qutline |

Low Cloud Outline 1:]

Inflow may contain dusts, insects, leaves, etc.




CC characteristics: TDS vs. inflow

TDS inflow
e Low CC+ highZ e LowCC+lowZ
 Within the mesocyclone e Inflow region of the storm
e Self-contained CC “hole”  Messy, ragged, ill-defined
e Lowest CCvalues are  Lowest CC values extend to

B

contained within the storm the edges of the storm
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Inflow examples from 12/1/2018
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TDS vs. NBF



NBF

Strong reflectivity gradients within the pulse volume

Line of storms
(top view)



NBF

Strong reflectivity gradients within the pulse volume
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CC characteristics: TDS vs. NBF

TDS NBF
Compact e Much longer than it is wide
Vaguely circular  Down-radial “streaks”
Moves with the storm e Appears locked in place

Same location on different * |nconsistent between radars
radars (depends on viewing angle)
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NBF examples from 12/1/2018
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TDS vs. TBSS



TBSS
-

Thunderstorm

Hail

Radar



TBSS
-

Thunderstorm

Hail

Radar
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CC characteristics: TDS vs. TBSS

TDS

Low CC + high Z

Self-contained CC dropout
or “hole”

Lowest CC values are
contained within the storm

TBSS

Low CC downradial of high Z

Downradial “smear” or
“shadow”

Lowest CC values are
outside of the storm
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TBSS examples f
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TDS vs. side lobe



TDS vs. side lobe

Thunderstorm
(looking down

from above)
Hail

Radar



TDS vs. side lobe

Thunderstorm
(looking down

from above)
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»
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TDS vs. side lobe

Thunderstorm

(looking down
from above)
Hail
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TDS vs. side lobe
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CC characteristics: TDS vs. side lobe

TDS

e Low CC+ highZ

e Self-contained CC dropout
or “hole”

e Lowest CC values are
contained within the storm

Side lobe

Low CC brackets high Z

Cross-radial “smearing” on
the storm’s edges

Lowest CC values are
outside of the storm
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Side lobe examples from 12/1/2018
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Radar data from 12/1/2018
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01 Dec 2018

Surveyed tornado paths shown in GR2
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What to notice about these TDSs

Appeared suddenly

Had vertical continuity

Locations were consistent with storm structure

TDSs sometimes persisted after the tornado had lifted

Behaved like a plume
— Broadened and weakened with time

— This is common, especially at greater distances from the
radar

Spotted early with SAILS and multiple radars
Reasonably consistent between multiple radars



What to notice about these radar
artifacts

Inflow

— Attention-grabbing CC values near the hook
NBF

— Radial dependency

— Inconsistent between radars

TBSS

— Radial dependency

— Inconsistent between radars

Side lobes

— Often subtle
— Weak returns on the edge of the storm



Dual-pol questions?

NWSChat: nws-lewis.kanofsky
Email: Lewis.Kanofsky@noaa.gov
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