The 4 August 2018 Severe Weather Event
across east central New York

Thomas A. Wasula
NOAA/NWS Albany, NY
R June 21, 2020

This is a severe weather case study that impacted the Albany Forecast area during the
afternoon of 4 August 2018. | am Thomas Wasula, a meteorologist at the NWS at
Albany. This a case study that | showed at the 44t Northeastern Storms Conference in

March 2019, and also a slightly modified version at the Winter 2020 NYS Mesonet
webinar series.
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4 AUG 2018: 1300 and 1630 UTC
SPC Day 1 Convective Outlooks
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The morning SPC Day 1 Convective Outlook indicated mainly general thunderstorm
activity for the majority of the WFO ALY forecast area, with a Marginal Risk grazing

western New England. The Marginal Risk shifted eastward during the early afternoon
(1630 UTC) across eastern New England.
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As you might suspect, some severe weather activity occurred west of the Marginal Risk
area in eastern NY. A total of 18 wind damage reports occurred with a few winds
damage reports and one later confirmed tornado across southern New England.



Background

* Challenging event to identify threat from
national to local levels

* Active severe weather and flash floodingin
local area the preceding day (3 AUG 2018)

* 1.2 million dollar Whitney horse race on
Saturday (AUG 4™) in Saratoga Springs
nationally televised and scheduled in the late
afternoon
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The event was challenging to forecast in advance from the national to local level. Some
of the situational awareness may have dampened due to the minor severe and flash
flooding event the preceding day. The Flash Flood Watch was actually canceled in the
morning, as the weak cold front slid eastward, and the deeper moisture exited into
New England. At the time, it was not known that the heavily attended Whitney horse
race at the Saratoga Springs Race Track was going to be nationally televised in the late
afternoon (5-6 pm). A significant societal impact would occur with around 40,000
people in attendance due to convection.



Motivation

* What caused the severe weather in a concentrated area, as
this was a low predictability, localized high impact event?

* CSTARVI Project (2016-2019) with SUNY at Albany is
examining a variety of severe weather topics and cases
including: the use of the NYS Mesonet, role of complex
terrain, and the use of dual polarization data in severe
weather operations

A TH, CSTAR Grant #: NA1I6NWS4680005 e
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The goal of this case study presentation is try to understand why a localized low
predictability, high impact occurred. Some CSTAR V-VI research guidance will be
utilized such as utilizing some of the NYS Mesonet observations, examining the role of
complex terrain and the use of dual polarization datasets in severe weather operations.
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Outline

* Brief Synoptic Overview
* SPC RAP Mesoanalysis
* NYS Mesonet analysis

* KENX storm-scale radar analysis with
application of Dual-Pol Ky, descending
columns (wet microbursts/wind damage)

* 3-km HRRR performance (12Z and 18Z runs)
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The outline is shown in this slide with a forecast funnel approach that will be examined
from the synoptic-scale, the mesoscale, and to the radar or storm-scale. A special
emphasis will be on the storm-scale analysis applying new research by Brian Frugis at
the WFO at ALY where descending KDP or specific differential reflectivity columns can
be used to forecast wet microbursts and subsequent wind damage. Also, the
performance of some of the 3-km HIRES CAMS will be reviewed to assess their
performance in this event The 3-km HRRR and NAMnest will be looked at the most.
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The WFO ALY forecast area is shown on these two maps. On the left side is a
topographical map nicely showing the terrain delineating the Mohawk and Hudson
River Valleys from the Adirondacks, southern Green Mountains, Berkshires, Litchfield
Hills, Taconics and the Catskills. The WFO ALY forecast area covers eastern NY and
western New England including southern VT, the Berkshires of western MA, and
Litchfield County in northwest Connecticut. The focus area for this case study will be
east of the Adirondacks in the Upper Hudson Valley, Lake George Region southward
into Albany and the Capital Region.



1200 UTC 4 AUG 2018
500 hPa Helghts, Isotachs, and Temps
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The 500 hPa pattern at 1200 UTC 4 AUG 2018 showed a short-wave moving across
southern NY into western New England. The lagging 500 hPa trough axis remained
upstream across southeast Canada, western NY into the OH Valley. The better jet

dynamics were shifting downstream of Albany with weak synoptic forcing implied at
500 hPa.



1200 UTC 4 AUG 2018
250 hPa Upper Air Obs & Isotachs (kts)
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At 250 hPa, a weak dual jet structure was in place, with a modest equatorward jet
streak of 60-75 kts moving north of the Capital Region in eastern NY. The right front
entrance region of this jet streak appeared it would be a focus area for some
convection, possibly isolated severe convection across southeast Quebec and northern
New England in the afternoon. The better jet dynamics aloft were forecast to move
away from the forecast area.



1200 UTC: 4 AUG 2018 HREF’s Forecast
1800 UTC 850 hPa Mean Winds (kts)& Heights (dam)

HREF MN[850 mb Z] (dam) Run: Sat 2018-08-04 12:00 UTC

850 mb wind (kts), ensemble mean Valid: Sat 2018-08-04 18:00 UTC
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The 1200 UTC 4 AUG 2018 HREFs 850 hPa mean heights and winds forecasted for 1800
UTC that afternoon showed the better low-level jet and forcing moving along and off
the eastern New England Coast. There was a weak 850 hPa shallow trough hinted at
just east of the Hudson River Valley for the early pm.



1800 UTC 4 AUG 2018
WPC Surface Map
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Sfc dewpointsin the mid 60’s to
lower 70’s with weak surface
ridging over New England, sfc
trough near NYC.

At 1800 UTC 4 AUG 2018, a weak surface anticyclone was over northern New England,
but a surface low or trough continued to be over NYC. Surface dew points never really
lower with mid 60s to lower 70’s over eastern NY and western New England.
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1200 UTC 4 AUG 2018 KALB Sounding
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The 1200 UTC 4 AUG 2018 KALB sounding was very moist, with a tall and skinny
signature. Shallow cool advection can be seen in the boundary layer, but then the flow
backs in the lower troposphere with southwesterly flow aloft. The precipitable water
values remained high at 1.88”. The freezing level relatively high at 13.7 kft AGL. The
SBCAPE was low at 146 J/kg, and the deeper shear was weak at around 25 knots. The
mid level lapse rates were weak too.
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1800 UTC 4 AUG 2018
SPC RAP Mesoanalysis:
0-6 km Eff. Bulk Shear (kts) and SBCAPE/SBCIN (J kg!)

0-6 km Effect Bulk Shear (knots) SBCAPE/SBCIN (J kg?)
5‘&‘"‘5 I Not much deep shear, but SBCAPE’s 1000-2000 J kg* | @

1800 UTC 4 AUG 2018 SPC RAP Mesoanalysis showed very little 0-6 km Effective Bulk
Shear (kts) with around 20 knots. The SBCAPE’s increased into the 1000-2000 J/kg
range with some heating and the high dewpoints in place. There was very little SBCIN
(J/kg) by 1800 UTC.
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1800 UTC 4 AUG 2018
SPC RAP Mesoanalysis:
700-500 hPa Lapse Rates (°C km!) & DCAPE (J kg?)
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The mid-level lapse rates remain weak, but
the DCAPE is increasing to 800-1000+ J kg!
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1800 UTC 4 AUG 2018 SPC RAP Mesoanalysis indicated mid-level lapse rates remained
weak with values of 5.5-6°C/km. However, the DCAPE values were about 700-1100
J/kg along the western New England to eastern NY border. High values of DCAPE are
an indicator of stronger downdrafts and damaging winds with any convection that
develops.



2100 UTC 4 AUG 2018
SPC RAP Mesoanalysis:
0-6 km Eff. Bulk Shear (kts) and SBCAPE/SBCIN (J kg!)

0-6 km Effect Bulk Shear (knots) SBCAPE/SBCIN (J kg?)
I Deep shear 20-25 kts for possible multi-cells, but SBCAPE’s still 1000-2000 J kg I
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2100 UTC 4 AUG 2018 SPC RAP Mesoanalysis showed very little 0-6 km Effective Bulk
Shear (kts) with 20-25 knots. The greatest shear was up along the NY-VT Canadian
border. The SBCAPE’s continued to be in the 1000-2000 J/kg range. There was some
SBCIN over northern VT, the Champlain Valley, and the Lake George Region.
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2100 UTC 4 AUG 2018
SPC RAP Mesoanalysis:
700-500 hPa Lapse Rates (°C km1) & DCAPE (J kg!)
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The mid-level lapse rates remain mainly 6°C/km or less, but the
DCAPE is in the 800-1100+ J kg so concern for wet microbursts
with convection that forms (strong downdrafts)

The 2100 UTC 4 AUG 2018 mid-level lapse rates remained mainly 6°C/km or less but
the DCAPE values increased to 800-1100+ J/kg with a strong gradient of DCAPE
oriented along the Mohawk Valley and the Lake George Saratoga Region. These high
values of DCAPE increased the concern for wet microbursts with any convection that
formed.



1200 UTC NAM KALB 217 Forecast
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SBCAPE = 1573 J kgt
0-6 km bulk shear = 22 kts
WBZ = 10.9 kft AGL

A 1200 UTC 4 AUG 2018, BUFKIT NAM model sounding for KALB at 2100 UTC continued
to show moderate CAPE with an SBCAPE value of 1573 J/kg and fairly weak deep shear
with 0-6 km bulk shear of 22 knots. Wet bulb zero heights were lower at 10.9 kft
compared to the observations sounding. Some multi-cells were possible if convection
developed.



1900 UTC NYS Mesonet Theta-e (K)
and Radar Overlay (> 20 dBZ)
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The 1900 UTC NYS Mesonet showed high theta-e values over NYS in the 330-340 K
range. Convection fired over southern Quebec, and shifted south or southeast into
northern NY and the Saint Lawrence River Valley. Some of these cells were getting
close to the northern reaches of the Lake George Region.



2000 UTC NYS Mesonet 3-hr Strongest Gusts(mph),
with current Radar Overlaid (dBZ), and Wind Vectors

| Note: Other 3-hr variables contoured and shaded list on lower left I
Figure Creayed On Sat, 2018-08-04, at 20:01 UTC

3 Hour Summary
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The 2000 UTC 4 AUG NYS Mesonet 3-hour wind gusts, wind vectors, dew points; 3-hr
temp, insolation, precipitation, pressure change and radar returns overlayed showed
the cold pool of the convection pushing into the Lake George Region. A wind gust of
35 mph occurred at Ticonderoga, and 28 mph at North Hudson. Some pressure rises

were occurring in the wake of convection moving southward towards the Lake George
Region.
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2100 UTC NYS Mesonet Surface
Divergence/Convergence (10-° S1) &
3-hr Pressure Change (hPa)

Surface Divergence (10°s”, fill) and 3h Pressure Change
Figure created on Sat, 2018-08-04, at 21:01 UTC
Station Count: 125 Stations Used
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The 2100 UTC 4 AUG 2018 NYS Mesonet Divergence/Convergence and 3-hr MSLP
pressure overlay showed low-level convergence increasing (cool colors) along the
eastern spine of the Adirondacks down the Hudson River Valley. MSLP pressure rises of

1-3 hPa/3 hours were occurring over northern Warren County and near Lake George,
as strong to severe convection pressed southward.



2200 UTC NYS Mesonet 3-hr Strongest Gusts(mph),
with current Radar Overlaid (dBZ), and Wind Vectors
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The 2200 UTC 4 AUG NYS Mesonet 3-hour wind gusts, wind vectors, dew points; 3-hr
temp, insolation, precipitation, pressure change overlayed on radar echoes showed the
cold pool of the convection pushing into the Capital Region A wind gust of 37 mph
occurred at Glens Falls, 32 mph at Whitehall, and 29 mph at Schuylerville. Some

pressure rises were occurring in the wake of convection across the Lake George Region
pushing southward.
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1950 UTC 0.5° KENX Base REF (dB2Z)
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Bl This was the first of 6 warningsissued due to a
cluster of multi-cells orienting into a line from
outflows from southern Quebec into northern NY

| convection earlier

A cluster of multi-cells organized into a line across the southern Adirondacks and the
Lake George Saratoga Region at 1950 UTC 4 AUG 2018. These storms fired along
outflow boundaries from convection in southern Quebec earlier in the day that moves
into northern NY. There were no severe thunderstorms until this first warning was
issued for northeast Warren and northern Washington Counties.
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2002 UTC 0.5° KENX Base Ref (dBZ) &
Reflectivity Cross-section (dBZ)
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Tall updraft with thunderstorm allowed 52 dBZ
reflectivity core to reach 32 kft AGL (60 dBZ to 20

kft AGL) with tree/trees reported down near ‘@'
Whitehall a little later (no hail reported)
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A severe thunderstorm moved into northern Washington County at 2002 UTC. An
updraft was tall enough for a 52 dBZ reflectivity core to reach 32, 000 ft AGL and 60
dBZ to 20,000 ft AGL. A severe thunderstorm warning was in place, and tree/trees
were reported down near Whitehall. There was no hail reported with this cell.
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2002 UTC 0.5° KENX K, (Ykm)
& ss-section
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Koe (Specific differential phase) indicatesthe liquid water content
based on the size and/or concentration of the hydrometeors, and

5‘"': elevated values above the FZL, such as a column of K, potentially @'
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indicatesa wet microburst

At 2002 UTC 4 AUG 2018, the K, or Specific Differential Phase had values of 4-5°/km
reach to about 15,000 ft AGL which is just above the freezing level (FZL). K, indicates
the liquid water content based on the size and/or concentration of the hydrometeors.
High Ky, values can also be an indicator of melting hailstones. These values of K, or
this Kpp column extended above the FZL of 13,700 ft AGL and then descended
indicating a potential wet microburst.
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2039 UTC 0.5°KENX REF (dBZ)&
Kyp(°/km) Cross-section
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This severe thunderstorm approaching Lake George and
Bolton Landing had a Ky, column reached 16.2 kft (FZL ~ 13.5
kft AGL) and then descends with trees reported down the
next volume scan just to the south and east along Route SN
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At 2039 UTC, the convection showed some back building, as strong to severe
thunderstorms on the western flank of the cluster or evolving line approached the
village of Lake George and Bolton Landing. The severe thunderstorm had a Ky, column
reach 16,200 ft AGL (FZL ~ 13.5 kft AGL) which is well shown in the cross-section
(values of 5-7°/km) and then descends quickly with trees reported down the next
volume scan just to the south and east along Route 9N in the Lake George area.
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2159 UTC 0.5° KENX Base REF (dBZ)and Velocity (kts)

A gust front/outflow boundary
became clear in the velocity
and reflectivity data moving
south into the Capital Region.
Max velocity 41 knots at 1500
ft AGL west of Mechanicville!

10 wind damage reports would come
in within a half hour with the cell and
gust front
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A impressive gust front or outflow boundary move quickly southward of a severe
thunderstorm over the Saratoga Springs and Ballston Spa area. This outflow boundary
would produce fairly widespread wind damage across the Capital Region. At 2159 UTC
it became very clear in the reflectivity and velocity data. The max velocity was 41
knots at 1500 ft AGL west of Mechanicville in the right image. 10 wind damage reports
would occur within a half an hour with the gust front/outflow boundary. The warning
decision team was issuing severe thunderstorm warnings off the gust front in WarnGen
with little to no cloud to ground lightning. It was a good move to use this option in

WarnGen.
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1200 UTC 4 AUG 2018 3-km HRRR Max Sim HR
REF (dBZ) 1 km AGL for 2200 UTC

Hourly_Maximum_of_Simulated_p ef
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This is a snapshot from the 1200 UTC 4 AUG 2018 3-km HRRR Maximum Simulated
High Resolution Reflectivity (dBZ) at 1 km AGL. The loop can not be shown, but at
approximately 2200 UTC, we can see the HRRR had a pretty good clue where the
convection would be around 2200 UTC. The maximum reflectivities of 40-50+ dBZ
were over the eastern Adirondacks into the Lake George-Northern Saratoga Region and
extended northward into the Champlain Valley.
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1800 UTC 4 AUG 2018 3-km HRRR Max Sim HR

This is a snapshot from the 1800 UTC 4 AUG 2018 3-km HRRR Maximum Simulated
High Resolution Reflectivity (dBZ) at 1 km AGL. The loop can not be shown, but at
approximately 2200 UTC, we can see the HRRR had a pretty good clue where the
convection would be around 2200 UTC. The maximum reflectivities of 40-50+ dBZ
were over the Lake George-Northern Saratoga Region dipping southward to the Capital
Region which was really close to what happened.
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HREF Member. NAM Nest Run: Sat 2018-08-04 12:00 UTC

valid: Sat 2018-08-04 22:00 UTC

The 3-km 12Z NAM Nest Composite Reflectivity forecast on 4 AUG 2018 (loop could
not be shown) for the afternoon showed very little convective activity over the
southern Adirondacks, Lake George Region into the Capital Region. A snapshot
forecasted at 22 UTC showed a few showers over southern VT and west/northwest of
Glens Falls in the Upper Hudson Valley and the Lake George Region. The 3-km NAM

Nest poorly performed on this event, and the forecast thinking likely relied on it too
much.
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Strong Wind»Gust at my Home

Yoda did not
do this with
a force push
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| was the 7-4 pm meteorologist on shift that Saturday (coming off a week of leave), and
| was able to go home on time for my sons 10t birthday party. | was going to be flying
out to Kansas City, MO for a Field Operations Course for Lead Meteorologists the next
day. A wind gust of around 50 mph from the outflow boundary/gust front knocked
over our basketball hoop around 6 pm. Good thing | did not park my car under it (and
Yoda did not knock it over with a force push)! This is the only time wind gusts have

blown it over!
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4 AUG 2018 1800 UTC-0000 UTC
Damage Reports
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18 wind damage reports occurred with this low predictability and localized high impact
event across the Lake George Saratoga Region, Upper Hudson Valley and the Capital
Region. The majority of the events were from the gust front/outflow boundary.



Summary

* Low predictability and localized high impact severe weather
event (18 wind damage reports in ALY area)

* Weak to moderate shear (generally less than 25 kts) and
moderate instability pre-convective environment

* DCAPE values were impressive in the 800-1100+J kg range
* Dual Pol Ky, descending columns helped assess damaging winds

* Impressive outflow boundary/gust front moved through Capital
Region with damage

* 3-km HRRR runs at 1200/1800 UTC did a decent job with the
convection north of Albany

* Nationally televised 1.2 million dollar Whitney Saratoga Springs
horse race with 40,000 spectators delayed ~45-min due to

., lightning (also heavy rain and some wind damage near track)

Challenging event with general thunderstorms forecasted across the Albany forecast
area. A classic low predictability and high impact severe event with those 18 wind
damage reports. The pre-convective environment had moderate amounts of instability
and weak to moderate shear (mainly less than 25 knots). The DCAPE values were
impressive in the 800-1100+ J/kg range. Descending Ky, columns helped warning
decision makers assess the damaging wind threat for some of the severe thunderstorm
warnings. An impressive outflow boundary or gust front move southward through the
Capital Region with several wind damage reports. The 3-km HRRR runs at 1200 UTC
and 1800 UTC did a good job with the strong to severe convection north of Albany. The
3-km NAM Nest did not do as well. This localized severe weather event had a
significant societal impact on the nationally televised 1.2 million Whitney Saratoga
Springs horse race with ~40,000 spectators. The race was delayed around 45 minutes
due to lightning and also heavy rain with some wind damage close to the track!
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