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Lightning Trends Near OT Detections

+ The number of Northern Alabama Lightning Mapping Array (NA-LMA) flash
detections within 15 km and +/- 10 mins of GOES-12/13 OT detections have been
analyzed at 1 min intervals for 1606 OT events occurring across 37 days. Each day
featured 40+ OT detections within 100 km of Huntsville, AL

- For an OT to be detected within GOES IR imagery, the height difference between
the OT and surrounding anvil must be > 1 km (> 6 K, Bedka et al. (JAMC, 2010))

- All GOES imagery (RSO + operational scans) from these 37 days were
processed within the GOES-R OT detection algorithm. The exact time a given
GOES pixel was scanned (i.e. not the nominal image timestamp) is used as the
center of the 20 min time window. Parallax correction was done using a constant
14 km height

* The results show that the maximum flash rate most often occurs shortly before the
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time of OT detection. Lightning flashes peak 0-4 minutes before OT detection dueto  Analysis of GOES OT Detection, IR Temperature, and

accelerating convective updrafts that later produce a detectable OT signature in NA-LMA Flash Co-Evolution Using GOES-14 1-Minute

GOES IR imagery Super Rapid Scan Data
OT - Lightning Co-Evolution Within 1-Minute GOES-14 SRSO Data

«+ Total lightning flash detections from NA-LMA and Earth Networks Total Lightning
Network (ENTLN) were monitored at 1-min intervals within 15 km of the center of an
OT-producing storm cell south of Huntsville, AL. OTs were detected by the GOES-R
algorithm for 30 consecutive GOES scans, though an OT was evident in visible
imagery prior to 2333 UTC. The length of the OT-induced shadow in visible imagery
was used to compute OT penetration height, which was added to the equilibrium
level (16.2 km) to derive a cloud top height. Radar VIL and enhanced echo top
height were lyzed from the ille and Birmil AL WSR-88D.

GENERAL FINDINGS

1) Lightning activity began to increase in association with IR cloud top cooling and
an increase in echo top height. The NA-LMA and ENLTN lightning time trends follow
each other quite well though there is a significant difference in flash counts between
the two detection systems.
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2) Echo top and visible-shadow based cloud top heights are well correlated.

3) L|ghlnmg maximized near time of a severe wind report at 2356 UTC. The minimum
IRBT VIL) pi the flash rate by ~7 (3) minutes, though a
secondary maximum in echo top and IR BT occurred at time of severe wind.

4) Rapid increase and { inVILis i to
increase and peak in flash rate due to il i ing and strong
and surface severe wind due to precipitation loading and melting in collapsing cell.

5) The times when OTs were first detected corresponded with the beginning of a
significant increase in lightning activity and VIL. Although detection of continuous
OTs for extended period did not clearly indicate a particular time of significant
weather, the i of i OTs, highli ing VIL and
highlincreasing flash rate may be indicative of impending high impact weather and
may improve the forecaster’s situational awareness.

to track reflectivity at 5
kilometers (-10 C) for this
case. Cells were tracked
from ~17:40-18:20 UTC.
We then used storm

7 centroid data to ) -
= interrogate two cells: cell ST i

— - #53 (south of aircraft RSO
L t elevati I from KHTX (Hyt AL) T
owest elevation angle scan from ytop,
at 17:54 UTC showing moderate turbulence EDR traCK) and cell #42 (north

(yellow diamond) as flight tries to go between two of aircraft track) near the
robust lightning producing cells. These cells were :

tracked in WDSS-II to ascertain convective time of the MDT

properties. NALMA flash origin points from +/- 3 turbulence (17:50 UTC)
minutes of scan time are shown as black asterisks.
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should thus be avoided by
a1 gt aircraft.
Cell #42 shows a relatively
steady-state vertical reflectivity
structure with a trend towards
decreased intensity after 18
UTC. A distinct increase in VIL
is apparent right around the
time of the MDT turbulence
suggesting that cell #42 may be
oty g Lot 4 T e ot responsible for the MDT report.

Cell #53 is increasing in
strength at the time of the MDT
turbulence report with a peak in
both vertical reflectivity and VIL
between 18:00 and 18:10 UTC.

IR image, CTC, and Turbulence Reporis: 20120902 ot 2207 UTC

We can use the Warning Decision
Support System -- Integrated

Information (WDSS-II) to objectively
o st trbienes _ maste soeree sers s track clouds that have the potential of
CIT. An example of this tracking from
Sept 2 is shown at left.

Cloud Top Cooling (CTC) can be
detected in growing object (arrow in
e~ o < middle image). A rapidly developing
e T ST SRR, pdraitassoclated With CTC s a
T o potential cause of CIT. For more
information on CTC and CIT, see

poster P.265.
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Using Object Tracking to Identify Cloud Properties Associated with Turbulence

Example with manual object tracking: May 2, 2010

Using WDSS-II,
manually tracked the 2
cells through which
aircraft flew through to
identify potential cloud
properties that caused
turbulence.

Example of display to
identify cloud properties
potentially associated with
aircraft turbulence.

Both aircraft flew into the
storm system, as evident by i
the cloud heights being
higher than the flight
height. Neither cloud
cluster appears to be :
growing from IR. ",
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