Motivation

 The Albany forecast area had one of its
biggest severe weather events of the
season with over 40 severe weather reports
(mostly wind damage) with a macroburst
near the Glens Falls area (northern
Queensbury to Kingsbury)

« Key question: What caused all the severe
weather and how did some of the high
resolution guidance (HREFs) perform?

« CSTAR VI (2016-2019) continues looking at
various severe weather topics (Forecast
and model diagnostics on severe
convection in complex terrain) using NYS
Mesonet data, expanding severe (1”7 hail
local study) and tornado guidance as well

P186 A Multi-Scale Analysis of the 18 May 2017 Severe Weather Event
across Eastern New York and Western New England

Thomas A. Wasula, Brian J. Frugis & Michael S. Evans
NOAA/National Weather Service, Albany, NY
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* Storms producing nearly 400 hail reports from 2005-
2010 across the Albany CWA were examined to find
ways to warn on the new threshold for severe hail
— Hail reports were as small as 0.25" to as large as 2.60"

o * An ER Tech Attachment was published on this study

A by Brian Frugis and Tom Wasula in August 2011

— Can be accessed at this link:
http://www.erh.noaa.gov/er/hg/ssd/erps/ta/ta-list.html

Severe Hail (n=177)
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1800 & 2100 UTC 18 May

2017 WPC Surface Maps
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KGFL: 92°F (record)

as new advances with dual pol radar data

Ensemble Situational Awareness Table (Alcott, Kahler, Graham and Grumm) http://ssd.wrh.noaa.gov/satable/

KALB: 94°F (record tied)

(Zpr arches, and Ky, columns/spikes)
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NWS at Albany Forecast Area
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Macroburst near KGFL

« Maximum Estimate Wind Speed: 90 mph

 Estimate Time: 730-740 pm (2330-2340 UTC)

« NYS Mesonet site in Glen Falls measured a
wind gust of 59 Knots (68 mph)

« Path Length 3 miles, and path width 1.5 miles
extending damaged and a barn destroyed from
Queensbury in Warren Co. to northern
Washington Co.

 Extensive tree damage, a few roofs damaged,
and a barn was destroyed

Macroburst Damage Photos

Washington County
Emergency Management
Photos (Tim Hardy)

NAEFS Mean Temperature (C) and Standardized Anomaly
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(image by Nick Bassill)
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Storm-Scale Analysis

Northern portion of squall line or QLCS 7
impacting KGFL with increase of Kyp e /
(CG LTG increase, but not shown)
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ntral Operations staff

12 UTC 18 May 2017 HREF FO9 hr
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1 Use of Kpp Spikes or
descending columns for [
forecasting microbursts
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Box and Whisker Plot Highlights

* Boxes arerather symmetrical
— Suggests data is well-distributed
* Medianvalues are closeto average values

— Suggests that either average or median values are a
good mid-point for severe data

* 25% quartile value can be used as a lower-bound
as a “caution level” for warning purposes

* 75% quartile value can be used as a “really should
.haveitoutifatorabove” level
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Hot/Record Breaking Maximum Temps 18 May 2017

MNOAAMNWS Storm Prediction Center

| WWW.spc.noaa.gov |

¢ Ay
1705181200 500 MB UA OBS, HGHTS, and TEMPS
I Stormn Prediction Canter

500 hPa short-wave trough approaches the
Northeast from the western Great Lakes
Region. 500 hPa ridge over East Coast.

1200 UTC 250 hPa Upper Air Obs, Streamlines & Isotachs

Storm produced 1-1.5” hail, as close to a
B reflectivity core reached ~32 kft AGL, which was
M about 9 kft AGL above the -20°C height

Milton

2327 UTC KENX 0.5° Base REF (dBZ) & Kyp (°/km)
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K=28 DCAPE=1501 Jky FZL=13819° ESP=00
MidRH = 46%  DownT=56F ConvT=95F  MMP =050
LowRH=35%  MeanW=58.0gky MaxT = 94F MCAPE=0.14
| SigSevere = 4080 m3/s3 Supercell =15
Sfc-3km Agl Lapse Rate = 9.8 Ckm | | eft Supercell =-1.4
3-Bkm Agl Lapse Rate= 6.3 Ckm | STP (eff layer) = 0.0
850-500mb Lapse Rate= 7.5 Ckm | STP (fix layer) = 0.0
700-500mb Lapse Rate = 6.5 Ckm | Siq Hail = 0.0

Eff Shear (EBWD) 40 257725 14115
BRM Shear = 15 m#fs2
4-Bkm SR Wind = 23113kt
..... Storm Motion Vectors..... @;—
unkers Right = 280435 kt
Bunkers Left = 224/26 kt

Corfici Downshear = 253/51 kt
Corfidi Upshear = 25417 kt 1km & Bkm AGL
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* Wet Bulb-Zero Height = ~10.0 kft AGL
* 0°C Height = 13.9 kft AGL

« -20°C Height = 23.2 kft AGL

1800 UTC KALB Sounding

0-6 km Bulk Shear SBCAPE

0-3 km Lapse Rates
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Mesoscale Analysis Data
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Best 0-6 km Bulk Shear from Capital
Region north and west 240 kts

1000-2000 J kg-* of SBCAPE over
eastern NY and western New

England

The low-level lapse rates were steep
8.5-9+°C km-! over the forecast area.
The mid-level lapse rates were also
6.5-7+°C km-?)

2000 UTC RAP 0-6 km Bulk Shear (kts), SBCAPE(J kg?), & 0-3 km

Lapse Rates ("C km)

WWW.SPC.noaa.gov
Mational Weather Service 1705181200 250 MEB UA OBS AMD I5:
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Stormn Prediction Canter I

1200 UTC 700 hPa Heights, Winds, Temps & Td’s

Mesoscale Analysis Data

LCL (pressure, fill) and Radar (>
Figure created on Thu, 2017-05-18, at 20:30 UTC

Station Count: 119 Stations Used 5

The best DCAPE of 1000-1400 J kgt was
over the forecast area

Strong upstream 700
hPa jet of 50 knots,
and dewpoint gradient

PRI WWW.SPC.n0aa.gov

1705181200 700 MB UA OBS, HGHTS, 1

Stormn Pradiction Canter

(pressure) and Radar (>20

2000 UTC RAP DCAPE (J kg) dBZ) with Winds overlayed

2030 UTC NYS Mesonet LCL

Matt Vaughan CSTAR
Master Thesis Composite:
“An Analysis of High Impact

race ahead of prefrontal trough and
cold front

2100 UTC RAP MSLP
(hPa) & Winds (kts)
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Storm had 62 dBZ reflectivity core g
26.2 kft AGL, and 57 dBZ ref core to 36 kft
AGL. Rare 1.5” hail in Indian Lake!

2157 UTC 0.5 ° KENX Base Reflectivity
(REF) & Cross-Section (dBZ)
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entral Operations staff.

12 UTC 18 May 2017 HREF F12 hr
00 UTC 2-5 km AGL Max Updraft Helicity > 25 m?s-

33333

18 May 2017 NYS 7 mph
Mesonet Max Wind . "’
Gusts (mph)

247/ 54.2 nm 5.70 “/km 7520 ft 43.408390, -73.548508 Z

2327 UTC KENX KDP (%km) Cross-section

Maximum Gust (mph)

Higher core of elevated K, 5 to 6%km to 7.5 kft AGL, and then came down
shortly thereafter with massive damage in the area between 2330-2340 UTC

Image by Nick Bassill

etting to

2309 UTC 0.5 °KENX Base REF (dBZ) &
Cross-Section (Hamilton Co.)

Zor “Arch” (not arc)

Zyr Arch from 30 June 2014 at 1940 UTC

Ml continues here with precipitation core descending with damaging winds
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looked close to 70 mph occurring reports with 35

wind damage

T 18 |\/|ay 2017 NYS Mesonet| between 2330-2340 UTC

|

Lo -

-
L
.
A
N )
A i

from a severe thunderstorm produced by a
strong QLCS over lowa (Trogdon 2015)

2333 UTC 0.5° Base REF (dBZ) & K, (Ykm) X-sections

and 6 large hail

Glens Falls Meteogram

Summary

« An anomalously warm mid-May air mass impacted the region with temps and
heights a few standard deviations above normal

 Moderate instability and 0-6 km bulk shear (40 knots or greater) supported discrete
mini-supercells evolving into a QLCS and finally a squall line

* Impressive or extreme DCAPE coupled with steep low-level lapse rates (inverted-V
signature) supported significant damaging wind threat across eastern New York
and western New England

severe winds with a strong QLCS

Research done by Trogdon 2015 showed that size sorting of hydrometeors

within a QLCS sometime takes on an arch shape within Z,; when viewed in
a cross-section. The backside of the arch shows the interaction of the rear-
inflow jet with the surface and could be used as warning indicator for

- Elevated reflectivity cores (application of 1” hail study results), Z; Arches, and

Kpp Columns/Spikes helped with warning decision making for damaging winds &

Flow aloft was southwesterly, and Slight Risk was
pretty good, but DCAPE, and LCL heights (high)

were good predictors with initiation point.

Low Predictive Skill Severe

Weather” (2016)
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severe win

1630 UTC: Day 1

Intense reflectivity gradient
along QLCS

in the Mohawk Valley. QLCS
produced widespread wind damage

-+ ]2225 UTC KENX Base REF (dBZ) & Zys X-section(dB)

macroburst
« NYS Mesonet was very helpful with warning decision making and verification
« 1200 UTC HREF v2 did a good job with forecast over the Albany forecast area

 Albany forecast area had 41 severe reports (mostly damaging winds) with a POD:
1.0, FAR:0.17, and an average lead time of 26.4 minutes.




