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Hurricane Helene PRE

Date Rainfall

Tuesday

September 24 0.21”

Wednesday

September 25 4.09”

Thursday

September 26 5.78”

Friday

September 27 4.11”

Total Rainfall 14.18”

1-Day

3-Days

2-Days

Asheville NC Rainfall

Landfall 1120 pm

https://www.commerce.gov/
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Predecessor Rainfall Event (PRE) Project

• 2002-2004 – CSTAR1 Project - Distribution of precipitation over the 
northeast accompanying landfalling and transitioning tropical cyclones 
(DeLuca, Bosart, Keyser, Vallee)

• 2004-2005 – Follow on CSTAR2 project looking at recent cases led by Vallee
(Horwood, Evans, Jurewicz, Cannon) – Discussions at CSTAR meetings and 
NROW about events 1-2 days ahead of tropical cyclones

• 2005-2007 – CSTAR2 Project - Predecessor rain events in advance of 
tropical cyclones (Cote, Bosart, Keyser, Jurewicz)

• 2008-2010 – CSTAR 3 Project - Synoptic-Scale Environments and 
Dynamical Mechanisms Associated with Predecessor Rain EventsAhead
of Tropical Cyclones (Moore, Bosart, Keyser, Jurewicz)

• 2009-2015 – Follow on work (refinements, case studies) by Galarneau and 
Schumacher (funded by CSTAR and NSF)

https://www.commerce.gov/
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Figure 2.1b (Moore 2010)
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500 mb – 00 UTC Thursday September 26, 2024
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850 mb – 00 UTC Thursday September 26, 2024
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48 hour Radar Loop

1432 UTC Wed Sept 25th

To

1402 UTC Fri Sept 27th

https://www.commerce.gov/
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48-hour Rainfall Ending

18Z Thursday Sept 26th

https://www.commerce.gov/
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24-hour Rainfall

18Z Thu Sept 26th

to

18Z Fri Sept 27th

https://www.commerce.gov/
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GSP AFD – 330 pm Tue Sept 24th

On Wed, the synoptic pattern comes together to produce a Predecessor Rain Event 

(PRE). This pattern is looking more defined on the current model runs and has shifted east 

from previous solns into our wrn FA areas.

Wed Night through Friday Night…Signals point toward a Predecessor Rainfall Event 

(PRE) that may already be underway at 00Z Thursday across parts of northeast GA, 

southwest NC, and the western Upstate. Although Helene will still be well to the south at 

that time, a plume of deep tropical moisture lifting northward to the east of a large upper low 

over the mid-MS Valley region, combined with deep layer forcing, is expected to result in a 

high probability of showers. Rainfall efficiency should be high. Although parts of 

southwest NC and northeast GA have been dry recently, the antecedent conditions may not 

matter much. The ingredients will be in place for a good chance of significant rainfall 

more than 24 hours before Helene arrives. 

https://www.commerce.gov/
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3:30 pm Tue Sept 24 Webinar

https://www.commerce.gov/
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Messaging Continued to Ramp Up

• WPC ERO Moderate Risk for PRE and Helene – upgraded to High 
Risk

• Comparisons made to 1916 extreme flood event across Southern 
Appalachians
• Need to assess effectiveness – no one alive for this event
• EM feedback indicated this was effective to convey seriousness

• Strong messaging about threat of major landslides

• Numerous Flash Flood Emergencies issued

Despite the significant loss of life – early recognition and 
messaging of the PRE exacerbating the direct impacts from 
Helene likely saved hundreds of lives and aided post-event 

recovery

https://www.commerce.gov/
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Thank you!

https://www.commerce.gov/

