Lightning Jump Algorithm
Update

W. Petersen, C. Schultz, L. Carey, E. Hill



Algorithm Configuration

/ Flash Count + Cell/Area ID/ 2-SigmaAlgorithm

l Calculatethe averageflash rate over two
minute intervals.

d .
E(ﬂash rate) = DFRDT If the flash rate (FR) exceeds 10 min-t then:

b, o (DFRDT) * Calculated(FR)/dT = (DFRDT) every 2-
minutes

 Calculate mean (n) and standard deviation
o (o) of the DFRDT over the past 10 minutes.
ump in

progress? * Assess jump status: jump = DFRDT-

DFRD'I; >2c

DFRDT S0 FR > 10 min

Lightning
Jump

Schultz, Petersen and Carey, 2009, JAMC
Gatlin and Goodman, 2009, Wea. Fcst.
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Fic. 1. An example of each type of algorithm is demonstrated for a severe thunderstorm that
oecurred on April 3, 2007, The thres algorithms represented here are the Gatlin (top), 2o
(middle) and Threshold 8 (battom). In each algorithm the blue dash represents DFRDT, the
red hine is the jump threshold, the green line is the averaged total flash rate for each algorithm,
and the black hne 1z the number of cloud-to-ground flashes. Green arrcws represent hightning
Jumps associated with severe weather, while red arrows represent false alarms. The Gathn
algorithm uses an averaged weighted mean flash rate (see Equations 1 and 2). The 2+
algorithm and Threshold 8 algorithm cnly use a 1 minute average flash rate (Equation 1).



Published Statistics

Schultz, Petersen, Carey, JAMC, (2009)

85 thunderstorms
69 non-severe
' . Gatlin (2006
Two Sigma 38 severe: (2006)
POD | FAR | C81 | HRS POD | FAR | ©31 | H53
Within 100 km 22 — supercells Within 100 km
Sevars only AR Sevara only TR | 45% | 3% | 0.70
Sevare and Noh-severe | 517 | a0 | 619 | 0.0 2 — low topped Savere and Non-Severa | 975 | 66% | M% [ 0.52
Within 150 km Within 150 km
Severa only BT | 9FT | AR | LA Supercells Severa only OF | 495 | 50F [ 067
< | Sovere and Non-Severa | 879 | 335 | 61% | 075 1 - LEWP Savere and Non-Severe | 97F | 645 | 3% | 0.52
2 — tropical
Threshold 8 (4)
h ) 2 - MCS
Three Sigma FOD | FAR | C31 | H58
POD [FAR] C31 [ HSS 1 - MCV Within 100 km
Within 100 km Severa only B | AVR | 53R 00
Sevara anly RO | 20 | 445 | 061 _ i Bevare and Non-severs | 829 | 415 | 32%% | 0.69
Sevare and Nopesevers | 506G [ 329 | 41% | 058 8 mUItlce"u'ar Within 150 km
Within 150 km Severa only EEA | 42% | 52% | 0.6
Severe only | 5 | 20% | 407 | 069 Threshold 10 (5) Severe and Non-Severs | 53% | 907 | 30% | 067
Severe and Non-Severe | 569 | 29F | 49 | 062 FOD TEAR T ORI T Hes

Within 100 km
Severa only Tan | A2E | MR | 070
Sevvape and Nop-severe | TER | 387 | 525 | 068
Within 150 km
Severa only 2| ATE | AR | AT
Savere and Non-Severs | 729 | 40 | 49'% | DEG




Latest Focus

e STEPS Cases

— 11 thunderstorms

« 3 Severe
8 non-severe

* Washington D.C. LMA cases
— 38 thunderstorms

« Jump “strength” index = (DFRDT/Threshold)
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STEPS Notes

* Negative DFRDT’s “preventing” 2 and 3 sigma
algorithms from detecting missed events (since
standard deviation accounts for both positive
and negative values)

* Flash rates from STEPS are higher than storms
sampled in N. Alabama

* Need more cases from this region

— Working on more case dates from STEPS field
program
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DC LMA Case Summary
38 Cells (36 severe reports)

Gatlin (2) 2Sigma 3Sigma Thresh4 Thresh5

POD 0.92
FAR 0.66
CSlI 0.33
HSS 0.49

0.81
0.31
0.59

0.74

|

0.61

0.15

0.55

0.71

0.56

0.39

0.41

0.58

0.41

0.36

0.33

0.50

Lowered POD of 2c associated with missed
marginal events (apparently wind)
Hail and tornadic events were well-handled



Lightning Jump Game:
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Future Work

* Expand study to more regimes

— Several more STEPS (Plains) cases

— New Mexico Tech data (SW U.S.)
 White Sands and Socorro

— Florida LDAR cases
— DC Cases (NE U.S.)

* Tailor jump algorithm to overall dataset using
information from the “Jump Game”
— First, expand “Jump Game” to include simulations
of 2-c jump algorithm.

* Spring program



