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Decades of Snow Squall Research 
Leads to Successful Warnings 
at WFO Mount Holly (PHI)

Mike Lee, Lead Meteorologist at WFO PHI
Cameron Wunderlin, Information Technology Officer at WFO PHI
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● Snow Squall Events: 4

○ January 14th

○ February 17th

○ March 10th

○ March 20th

● Snow Squall Warnings: 39

● Recently brought in a new crop 
of staff

Busy Year for Snow Squalls at PHI
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Forecaster Backgrounds

Mike Lee, Meteorologist

● WFO Morehead City, NC 
from 2019-2022

● WFO Mount Holly, NJ 
2022-Present

● Never issued a Snow Squall 
Warning before 2024

Cameron Wunderlin, Meteorologist

● WFO Mount Holly, NJ 
2022-Present

● Never issued a Snow Squall 
Warning before 2024
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Best Practices & Research Used

• Snow Squall Parameter (Banacos et al. 
2014)

• Satellite cloud top infrared 
temperatures & day cloud phase 
distinction

• Live Traffic Webcams (Vaisala Network, 
MVIEW, DOT)

• METAR visibilities

• Little to no radar
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Knowledge Sharing During Operations

Primary Snow Squall 
Warning Desk

Least experienced meteorologist 
given primary warning duties

Secondary Snow Squall 
Warning Desk

Most experienced meteorologist 
provides guidance, mesoanalysis, 
and ability to scale-up warnings



Department of Commerce  //  National Oceanic and Atmospheric Administration  //  7

● Using the research and training from 
previous experiences helps share the 
skills and knowledge needed to issue life 
saving warnings.

● Opportunities to help lead and teach 
others builds the needed knowledge and 
experience to promote career growth.

NWS Strategic Goals - People
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Building Forecaster Confidence

3. Build Knowledge & 
Confidence

Extrapolate lessons learned 
from forecast verification that 
empowers meteorologists for 

future events 

1. Apply Knowledge
Utilize best practices and 
research in warning decision in 
a supportive environment that 
promotes knowledge-sharing

2. Verify Forecast
Observe a successful or unsuccessful forecast/warning

Forecast 
Confidence 

Cycle
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● Worked primary warning desk during the 
snow squall event on January 14th, 2024 

● Meteorologist with more experience in 
snow squalls worked the secondary 
warning desk

● Utilized best practices learned in training 
and guidance provided by secondary 
warning desk: “This is what I’m seeing, 
does that make sense?”

● Sought real-time warning verification 
using traffic cams and METAR 
observations to verify satellite cloud-top 
IR temperature strategy

Mike’s Experience as Primary Warning Desk 



Department of Commerce  //  National Oceanic and Atmospheric Administration  //  10

● Worked primary warning desk during the snow 
squall event on February 17th, 2024 with more 
experienced met working secondary

● Utilized best practices learned in training along 
with listening and appreciating guidance 
provided by secondary warning desk and SOO 

● Used traffic cams and METAR observations to 
verify satellite cloud-top IR temperature strategy 
for real-time warning verification

“I’m not comfortable with issuing a Warning 
based on what I’m seeing” - Cam W

“We are, and we support you issuing it now” - ML 
and SOO

Cam’s Experience as Primary Warning Desk 



Department of Commerce  //  National Oceanic and Atmospheric Administration  //  11

● Valuable leadership opportunity during the snow 
squall event on February 17th, 2024 

● Provided real-time mesoanalysis and guidance to 
meteorologist on primary warning desk: “Here’s what 
I’m seeing and why it matters”

● Passed along lessons learned from my previous 
experience

○ Was able to show primary warning forecaster validation 
based on traffic cams and METAR observations to 
provide confidence in issuing downstream 

● Ensured the primary warning desk was issuing most 
of the warnings

Mike’s Experience as Secondary Warning Desk 
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   Mesoscale Discussion 0150
   NWS Storm Prediction Center Norman OK
   1034 AM CST Sat Feb 17 2024

   Areas affected...portions of western into eastern New York...extreme
   northeast Ohio...western into central Pennsylvania

   Concerning...Snow Squall 

   Valid 171634Z - 172130Z

   SUMMARY...Snow showers should persist over the next several hours 
in

   tandem with diurnal heating across much of central NY into PA. Brief
   bursts of heavier snow may support very localized reductions in
   visibility.

   DISCUSSION...Boundary-layer heating is supporting the generation of
   steep (i.e. 8 C/km) low-level lapse rates, which is encouraging the
   generation and sustenance of scattered, low-topped convective snow
   showers over portions of central NY into PA. A mid-level trough is
   traversing the region, providing enough deep-layer ascent for
   continued snow-shower development through the afternoon. Based 

on
   reports over the last couple of hours, brief bouts of reduced
   visibility (as low as a quarter to half a mile) have occurred. Given
   the convective nature of these snow showers, brief and localized
   bursts of heavier snow will remain possible through the afternoon on
   an isolated basis, until the steep low-level lapse rates diminish
   later today.

   ..Squitieri.. 02/17/2024

   ...Please see www.spc.noaa.gov for graphic product...

   ATTN...WFO...OKX...ALY...PHI...BGM...BUF...CTP...PBZ...CLE...

   LAT...LON   41558151 42407897 43187649 43017443 42367360 
41747404

               41157536 40567633 40307734 40147827 40277914 40507992
               41558151 
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RWIS 
Location

14:17PM 14:49PM 15:11PM 15:58PM
16:45PM
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Snow Squalls “Down The Shore”

Garden State Parkway near Exit 144 Holmdel, NJ
Saturday, January 14, 2024
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Difference of 10 Minutes

Route 33 at Wind Gap
Saturday, February 17, 2024
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Difference of 20 Minutes

I-80 Exit 293; I-380 Junction
Saturday, February 17, 2024
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Feedback from the Public



Department of Commerce  //  National Oceanic and Atmospheric Administration  //  18

39
Total Snow 

Squall Warnings
Issued by WFO Mount 

Holly in 2024 across four 
events

34
Snow Squall 

Warnings
Issued by two 

meteorologists navigating 
snow squall warning desk 

for the first time
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Thank You!

Mike Lee - michael.lee@noaa.gov

Cameron Wunderlin - cameron.wunderlin@noaa.gov 

mailto:michael.lee@noaa.gov
mailto:cameron.wunderlin@noaa.gov
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3. Build 
Knowledge & 
Confidence

1. Apply 
Knowledge

2. Verify Forecast

Forecast 
Confidence 

Cycle


