The 16 July 2024 Significant Severe and Tornadic
Event across New York and New England
Part I: Synoptic and Mesoscale Overview

Thomas A. Wasula and Neil A. Stuart
NOAA/NWS Albany, NY
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Motivation

* Widespread severe event occurred across upstate NY into
New England (tornadoes, microbursts, widespread wind
damage)

e 11 tornadoes occurred in NY occurred on this day. The
climatology of tornadoes in NY from 1980-Jul 2024 ~ 10/year.
8 occurred in the WFO ALY County Warning Area (which
averages 3/year)

* Key question: What caused the tornadoes and widespread
wind damage on 16 Jul 2024 and what was the convective
environment? Mesoscale Convective Vortex (MCV) presence
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Outline

* Review New York & WFO ALY Tornado Climatology
* Synoptic Overview

* Sounding & Mesoscale Analysis (SPC Meso-analysis
data (Rapid Refresh))

* NYS Mesonet applications during event
* Brief application to past CSTAR work
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1980 - JUL 2024 Tornadoes Annually in NYS

NY averages

# of Tornadoes per Year for NYS
about 10 a year

# of Tornadoes

10 —

Unofficially NY is up to

32 in 2024!!!
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- NYS average 10 reports/year (n=441 on chart)
- Numbers can be slightly skewed, since several reports

from one tornado can be entered in NCEI| Storm Data
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1980 - JUL 2024 NYS
Tornadoes by Month

# of Tornadoes per Month in NYS
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Peak in summer (July and August). 77% (341/441)
tornado events in May to August. (Source: NCEI)
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1980 - JUL 2024 NYS Tornadoes
by EF-scale Intensity/Strength

# of Tornadoes By Intensity in NYS

200 —

150 —

EFO/FO/FU EF1/F1 EF2/F2 EF3/F3 EF4/F4 EFS/F5

N=441 tornado events
~85% are EFO/FO and EF1/F11!!

***~ 5% are EF3/F3 or greater




NWS at Albany Forecast Area
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1980 - JUL 2024 Tornadoes
Annually in WFO at ALY CWA

NY averages
about 10 a year

# of Tornadoes vs. Year

15

10

WFO ALY forecast
area had 2 EFQ’s
and 7 EF1’s in July
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- ALY CWA average 3 reports/year (n=134 on chart)
- Numbers can be skewed, since several reports from one

tornado are entered in StormData separately (i.e. 2003)
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1980 - JUL 2024 ALY CWA
Tornadoes by Month

(N = 134 tornado events)

# Tormadoes

# of Tornadoes Per Month in CWA ALY
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Peak in late Spring into Summer (May and July
maxima’s). A significant increase in August cases
(3) 2019 and 2020 (11) with 14 tornadoes!




1980 - JUL 2024 ALY CWA Tornadoes
by EF-scale Intensity/Strength

# of Tornadoes By Intensity in CWA ALY
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EFO/FO/EFU EF1/F1 EF2/F2 EF3/F3 EF4/F4 EFS/FS

N=134 tornado events
~89% are EFO/FO and EF1/F1!!!

***~ 4% are EF3/F3 or greater




SPC Day 1 Outlooks: 16 JUL 2024
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SPC DAY 1 WIND OUTLOOK
ISSUED: 1257Z 07/16/2024

VALID: 13002 Tue 07A16 - 12002 Wed 0717 E / Wind Probability Leger‘m (in %)
sHll 15 30l 4508 0l sicll
—

FORECASTER: Edwards
rm Prediction Center, Norman, Oklahoma

SPC DAVI CATEGDHICAL OUTLOOK
ISSUED: 1257Z 07/16/2024
VALID: 13002 Tue 07/16 - 12002 Wed 07117

FORECASTER: EdwardsJBroyles
NOAA/NWS Storm Pre r, Norman, Oklahoma

i Categorical Outlook Legend:
/ TSTM 1: MRGL 2: SLGT
f 3: ENH 4: MDT

1300 UTC: Day 1

Note: Slight Risk area highlighted well in
previous Day 2 Outlook for the Northeast
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SPC Day 1 Severe Probability
Outlooks: 2000 UTC 16 JUL 2024

‘J' / 7

\ § /£ \ & 7=/

| et ¢ \ e T4

L 9 i B L i v ™~ L3 i s N
,,-\_‘ } s -1 \ l,\_' } > M - 1 \ \..7_\ } 3 - -1 \b
s % o » % g X N
A B a7 ) M A7 ;e
Wind Prohabhility Legend (in %): Hail Prohability Legend (in %): Tornado Probability Legend (in %):

20 sl 10" 15HH 300 25 60l Sig Il

sHll 15 300 4500 soll sicll sHl 15 30l 2508 soll sioll
- -~ —

'y
<,
\i*&

o

O
ES
]
Z
2
%
5

o)
€ NOLLywS




1750 UTC: Severe

Thunderstorm Watch Issued
'

Valid Until
9:.00 PM EDT Tuesday
July 16, 2024

Threat Information : ; 4

TORNADOES \ \  Burington,

A Couple Tornadoes £ \ 1l T

Possible — SN —'——"V/ Barre/
/ HAIL \ <’§__,

% Isolated Hail Up To
_L Ping Pong Size Possible

1 \ / (
WIND \ X—-GlensFalIs _
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¢ =22 scattered Gusts Utica’ % Sar?toga‘rsgrings [IJ
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Up To 75 MPH Likely
L Alban

- S f
\ T Rutland; Lebanon

Potential Exposure
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Schools: 794 Binghamtor 4 oy /- Springfield S5 " Y meLave g £o¢
Hospitals: 49 Kingston__| - @ o SRR TSGR N
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Severe Thunderstorm Watch # 547 - Valid from 150 PM until 900 PM EDT ‘

NOAANWS/Storm Prediction Cente Updated 2024

WFO ALY was flexible either way with a Tornado or Severe
Thunderstorm Watch. Based on collab with SPC, WFO BTV
and BGM, severe thunderstorms with damaging winds
were main threat with isolated tornado or two!




1200 UTC 16 JUL 2024
500 hPa Heights, Isotachs, and Temps

81 -R9-12 4 ~ ~ /
Strong upstream

mid-level short-wave
(MCV) moving towards
the NY and New
England.

Closed mid level low
over Ontario.
West/southwest flow

40-45 K1.

National Weather Service 2407161200 500 MB UA OBS, HGHTS, and TEMPS
Storrn Prediction Center

WWW.SpPC.Nn0aa.gov




1200 UTC 16 JUL 2024
300 hPa Upper Observations, Streamlines,
Isotachs and Divergence
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Left front/poleward exit of 65-75 KT jet
streak with upper divergence moving
over NY and PA

AR T,

240716/1200 300 MB UA OBS, ISOTACHS, STREAMLINES, DIVERGENCE

Stormn Prediction Center

WWW.SpPC.Nn0aa.gov




850 hPa Heights, Isotachs, Temps, & Td'’s

1200 UTC 16 JUL 20204
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present.
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Strong low-level jet over
the lower Great Lakes
near KDTX and Midwest
of 30-35+ KT and MCV

MNational Weather Service
Stoerm Prediction Center

240716/1200 850 MB UA OBS, HGHTS, TEMPS, Td>=8




1800 UTC 16 JUL 2024
Surface Map
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1800 UTC KSYR RAP Sounding

Help

File
= KSYR 240716/1800 (Archive)
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-104 deg
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« SBCAPE = 2972 J kg " (MLCAPE 2211 J/kg)
. * SFC Parcel LCL Height = 1566 m (5,136 ft)
e _omtozee) sty b _on « DCAPE = 885 J kg ™
I wer | |GESin 2l * 850-500 hPa lapse rate =6.7°C km
o5 taien e | | : i » Sfc — 3 km lapse rate = 8.5 °C km™!
i * 0-6 km shear/eff shear = 51 kts
T Cord e 22811 « 0-3 km shear/SRH = 35 kts (211 m?/s?)

700-500mo Lapes Fate - 16 SHIP =15 | ° Supercell Composite Parameter = 8.2
* Wet Bulb-Zero Height = 12.3 kft AGL

Parcel | Interpolate | Swap | Reset I Overlay: off ] View Data | SARS I
*!‘ Sutace condiions || BMI| KF | wiNTER | FRE | * 0°C Height = 13.6 kft AGL Rl
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2000 UTC KALB RAP Sounding

. KALB 240716/2000 (Archive)

vind Speed (ki) Inferreq i
s Height Temp Advection 270° 84kt
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40+

-107 deg Theta-E vs SR Winds (k)
e Pressure vs Hyisht
y=] 500 12 :

« SBCAPE = 1409 J kg ! (MLCAPE 1158 J/kg)
* SFC Parcel LCL Height = 1856 m (6,088 ft)
T e * DCAPE = 811 J kg ™! (182: 1057 J kg ™)
M, PARCEL 1138 —T7T60Tn —4 Teem srzel| 3530 2 e = « 850-500 hPa lapse rate = 6.4°C km™

FCST SFC 1616 1856m -5 1856m | | SFC-3km 198 190122 133720
MU PARCEL 1409 1664m 5 1792m . Eff Inflow Layer 115 174520 119423

= 1
EFF PARCEL 1042 :;l 1665m -4 2102m . = 208125 15515 L4 Sfc — 3 km Iapse rate - 8.6 OC km-1
1]

USER DEF 758 -0 1841 3 2156 ‘| | SFC-8km 211726 160/15
D il i LCL - EL {Cloud Layer) 221734 19318

PW=182.in 3CAPE=B5Jky  WBZ=-12883 WNDG=05 | |Lower Half Storm Depth 21025 157115 ¢ 0-6 km shear bulk shear = 37 kts

K=35 DCAPE =811 Jkg FZL=14867" ESP=22 BRM Shear = 45 més?
MicdlRH = 73% DownT=65 F ConvT=92F MMP =022 4-8km SR Wind = 22019 kt

LowRH=53% MeanW=146gky MaxT=94F  NCAPE=0.13 Corfil Downshenr = 23656 * 0-3 km Shear/SRH = 30 kts (198 mZ/SZ)
orfici Upshear =
Sfc-3km Agl Lapse Rate = 24 C/86 Ckm | Supercell =2.8 Bunkers Right = 246720 kt

el e * Supercell Composite Parameter = 2.8
- SRR « \Wet Bulb-Zero Height = 12.9 kft AGL

Parcel | Interpolate | Swap I Reset I Overlay: off View Data | SARS | ° OOC Helght = 149 kft AGL @
Swrface conditions | M ﬁ WINTER | FIRE | b > 4

Successfullyloaded KALB 240716/2000
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1800 UTC 16 JUL 2024
RAP MLCAPE/MLCIN/Eff Shear & Supercell Comp Parameter
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1800 UTC 16 JUL 2024 Effective Bulk Shear (KT), 0-3

km lapse rates
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(°C/km) & 0-3 km SRH (m?/s?)

Effective Bulk Shear (kts) was
35-50+ kts

0-3 km Low-Level Lapse
Rates (°C/km) were 7.5-9 °
C/km

0-3 km SRH values 100-200
m?/s? across NY into western
New England with storm
motions of 25-35 kts
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1900 UTC 16 JUL 2024
Sig Tor Parameter

SigTornado Parameter 1-2+ over central
NY towards the Adirondack Park

* EF2 Tornado in Rome, NY!!!




2100 UTC 16 JUL 2024
0-3 km SRH (m?/s?) and SCP

0-3km SRH values 200+ m?/s? across

storm motions of 25-35 kts

eastern NY into western New England with
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Supercells/Rotating cells likely.

Supercell Composite Parameters(SCP) 4-8.
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2000 UTC 16 JUL 2024

NYS Me_ionng:c Surface Map Obs

Highest Temperature: 97

rature: ¢

Strongest Wind: 22.9 mph at Herkimer
Heaviest Precipitation Rate: 1.92 in./h at Brookfield

Credit: NYS Mesonet at UAlbany onThé

Current Conditions:

Temperature

Hourly Rain Rate
Dewpoint

Most Common Valid Time: 2024/07/16 19:55:00 UTC
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pl Note: Surface dew points in the upper 60s to
lower 70s across central and eastern NY with
max temps in the upper 80s to lower/mid 90s

\ONg4 ¢
14¥131S
<0 WATIONA,
/)70

<
&
»
9

***




2100 UTC: 3-Hour Weather Summary (Wind Gusts,
Wind vectors, MRMS radar & LTG Overlaid)

dBZ

Figure created on Tue, 2024-07-16, at 05:00 PM
Data Valid: 2024/07/16 20:55:00 UTC

70
‘ UNIVERSITY AT ALBANY
3 Hour Weather Summary -
3 H Strong Gusts And Wind Vectors Overlaid
With Current MRMS Radar 40
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18-22 UTC 16 JUL 2024 NYS Mesonet

Surface Con/Div and 3-hr Pressure Change Loop

UNIVERSITY AT ALBANY

VVVVV
<<<<<

Surface Divergence (10°s™, fill) and 3h Pressure Change
Figure created on Tue, 2024-07-16, at 02:01 PM

Station Count: 125 Stations Used 25 mph
CrEdIt' NYS Mesonet at UAlbany ‘ =l .Data Valid: 2024/07/16 17:55:00 UTC
“\U-\T
s ’u": Area of low-level convergence with 3-hr pressure
%} §’ fall with MCV around 2000-2200 UTC.




NYS Mesonet Glens Falls Meteogram
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Temperature (F) & Insolation (W/m?) Winds (mph) & Pressure (mb)
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1 0 0 p: 1
2355 0555 1155 1755 2355 2355 0555 1155 2355
Time (UTC) Time (UTC)
Relative Humidity (%) & Precipitation (in) Wind Direction
100 N
L
- 15 —_
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L ]
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: Max 1 H Precip: 0.94"
Location: Glens Falls
Station elevation: 98.6638 m : ; Extrem§§ qu Past 24 Hours
Station lat/lon: 43.3409: -73.602 (High/Low/Max Wind/Precipitation/Snow Depth)
Figure created on Tue, 2024-07-16, at 23:59 UTC 88.3/69.7/20.1/1.11/-999
Most recent data timestamp: 2024/07/16 23:55:00 Max Gust: 86.8 mph On 07/16 at 2130 UTC

Created By Nick Bassill Using Data Provided By The NYS Mesonet

* Rapid pressure
fall-rise with severe
convection and 87
mph gust
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Vaughan CSTAR (2015)

MUCAPE-Wind Shear Phase Space for case types

4000

.., LSHC ] HSHC

2000 16 Jul 2024

v

2500

N
o
o
o

MUCAPE (J kg™!)

90

1000-500-hPa Shear Magnitude (kt)

@ Low Probability of Detection cases

nnd forecast cases
¥ LO0QA 101CCasSt Casct

Low POD cases:

* Characterized as having less deep-layer shear than good forecast cases
* Associated with weaker upper-level winds and less syntopic-scale forcing for ascent

Matthew Vaughan Thesis: “An Analysis of High-Impact, Low-Predictive Skill
Severe Weather in the Northeast US”




1915-0000 UTC Regional

Mosaic Base REF loop (dBZ)

NEXRAD Base Reflectivity
16 Jul 20 ’-1 ()> I ;P\I l DT




16 JUL 2024 Storm Reports

SPC Filtered Storm Reports for 071 6/24

| & e Map updated at 23102 on 0?#25!24
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UNIVERSITY AT ALBANY

Maximum 24 Hour Wind Gust (mph

Ending at: Wednesday, 2024-07-17
At 09:00 AM
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Preliminary Results

Anomalous severe event where 11 tornadoes occurred in NYS
(8 in ALY CWA (7 EF1’s and 1 EFO)) along with a couple
microbursts and 100+ wind damage reports in ALY CWA

MCV moved into favorable upper-level dynamics and
pre-convective environment across NY into western New
England

Moderate-High instability & high shear/helicity environment
(effective bulk shear 35-45+ kts) supported MCV -> MCS for
supercells, tornadoes and widespread wind damage threat

Inverted-V profile in soundings with steep low-level lapse
rates and high DCAPE hinted at widespread wind damage

NYS Mesonet data & graphics help the situational awareness
throughout the eve {g k) t, wind gusts, etc.)
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