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* Lightning flash rates vary with:

Updraft speed/volume

Graupel mass/volume

* Why?

Updraft lofts particles, more
NIC, pockets of charge form

Small flashes are located near the
updraft
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Single-cell storms
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Lightning Signals in Thunderstorms

* Single cell storms follow a conceptual

model:

* Updraft lofts supercooled water in the
mixed phase region,

* we have glaciation, graupel grows In
the mixed phase region,

* charging occurs as graupel and ice
collide,

* charge regions form and lightning
begins

* Small flashes peak first, larger flashes
occur more slowly through dissipation

* How are more complex, multi-cell
thunderstorms different?
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Lightning Signals in Thunderstorms

What separates buoyant deep convection
from warm rain cells?

* Do lightning measurements capture these
differences?

How prevalent is the conceptual model?

* Are we seeing Kdp/Zdr columns frequently
in relatively benign cells?

How do we identify a consistent signal of
electrification in a complex microphysical
and kinematic field?

* First focusing on glaciation signals



, .

1 ' 'J \ f
sject-Based Analysis

o) / {> ‘ j‘ W A | |
0 * Tracking using the open
2017-04-05T23:44:35 30 dzTobac _ SOurce paCkage tObaC:

]

methods

Cell 1
t * https://github.com/tobac-

project/tobac

35.5°N

Track 1 R * Heikenfeld, et al., 2019
¢ BN e
* Based on watershed + TrackPy
| o Foont 12 linking, including merge/split
Cell 2 e bt |
e e * (Creates Features, 2d id mask,
oo s cells, and Tracks
& ‘.f;-;.‘*

* Radar: composite reflectivity
at 30dBz

Cell 3

Track 2


https://github.com/tobac-project/tobac
https://github.com/tobac-project/tobac

35.5°N |

35°N

345°N |

34°N |

33.5°N

/
Tracki

Identify Features

2017-04-05T23:44:35 30 dbz, Tobac

85°wW

35.5°N |

35°N |

34.5°N |

34°N |

P

meth/ods . J / — e

Feature Mask

2017-04-05T723:44:35 30 dbz, Tobac

e .rf"_jﬂe

-J-r".ﬂ

L]
L
L]
L "-"
& » ﬁ'
o .
.'. ; XR e
ol BRI \- ‘c‘
e i
“F '
e“ .'o..- ~&
o SR .t-'-,é
”
P
v
13
87°W 86.5°W

&

aI

4\1

/\

Link Features

o

35.5°N |

35°N

34.5°N |

0 34°N |

33.5°N

&
2017-04-05T23:44:35 30 dbz, Tobac

.'-’-5"_-:-".’

85°wW

816




- ox B

act-Based .
(d c *

) aey.

“Tracking met ods

Identify Features Feature Mask Link Features
2017-04-05T23:44:35 1 FED, Tobac 2017-04-05T23:44:35 1 FED, Tobac 2017-04-05T23:44:35 1 FED, Tobac -
o 5oN
35.5°N 20
- 60
ot | 5N
35°N » -
o 5ON
34.5°N - 20 10
o =, 1°N -0
34°N 5
-—20
| 5°N
33.5°N — 0

86.5°W 86°W 85.5°W 85°wW



Methods: microphysical signals
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Results:

 How do KDP and ZDR line up?

Histograms

* Where Lightning aligns with KDP/ZDR

* Where Lightning doesn’t align with KDP/ZI
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Track count
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* Where do environmental variables play

a part?

* Convective feedbacks in air quality

* Aerosols and Lightning
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* Cell populations without a glaciation

signal (KDP column)
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