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Sudden jump in a storm's lightning might
warn a supercell is forming

January 8 2015, by Phillip Gentry

A jump in lightning strikes inside a thunderstorm might be a severe weather
early warning, says research by Sarah Stough, a UAH graduate student in
atmospheric science. Credit: UAH

A sudden jump in the number of lightning strikes inside a garden-variety
thunderstorm might soon give forecasters a new tool for predicting
severe weather and issuing timely warnings, according to research at The
University of Alabama in Huntsville (UAH).

The sudden increase in lightning is one sign a normal storm is rapidly
evolving into a supercell, with a large rotating updraft - or mesocyclone -
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at its heart.

"Supercells are more prone to produce severe weather events, including
damaging straight line winds and large hail," said Sarah Stough, a UAH
graduate student in atmospheric science. "Supercells also produce the
strongest and most deadly tornadoes."

Early results from Stough's research were scheduled to be presented
Wednesday, Jan.7, in Phoenix at the American Meteorological Society's
annual meeting.

"Roughly 90 percent of mesocyclones are related to severe weather of
some kind, while only 25 percent are associated with tornadoes," Stough
said.

Because the sudden increase in lightning strikes is either concurrent with
- or within minutes of - a supercell forming, UAH researchers are
developing algorithms that might be used by forecasters to issue timely
severe weather warnings.

"Basically, we keep a 10-minute running average of the number of
lightning flashes in a cell," Stough said. "Then, if the flash rate suddenly
jumps to at least twice the standard deviation of that running average,
there 1s a high probability the updraft in that cell has strengthened, a
supercell is forming and severe weather is more likely with that storm."

"We can use the lightning jump as a nowcasting tool for supercells if the
jump is set in the context of that storm's environmental data," said Dr.
Larry Carey, a UAH associate professor in atmospheric science. "If the
meteorology of the day suggests supercells are likely, the jump can tell
us when and where that is happening. Early warning of supercells -
especially the first of a severe weather day - is an important forecasting
challenge."
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The lightning jump has been tested as a forecast tool by National
Weather Service forecasters in Huntsville, Ala., and at NWS testing
facilities in Norman, OKkla.

"I know a lot of forecasters are excited about having this information,"
Stough said.

While the ongoing research uses ground-based lightning detection
networks, the UAH team is also working on being able to use lightning
counts reported by the Geostationary Lightning Mapper aboard the
GOES-R geostationary weather satellite, which is scheduled to launch in
2016.

"The lightning jump is getting in front of forecasters now so we can get
feedback, and fit the lightning jump concept into their forecasting
methods," said Chris Schultz, an atmospheric science graduate student at
UAH and an intern at NASA's Marshall Space Flight Center. "This way,
when the real-time data from GLM is available and the lightning jump is
implemented, it will immediately fit into the forecasters' warning
operations."
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