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The 24 August 2020
Whitehall, New York Flash Flood

Thomas A. Wasula
NOAA/NWS at Albany
WFO Albany Station Meeting
April 20, 2021




= |-Requires immediate action to protect life and property!

What is a Flash Flood?

s —— — D

21 AUG 2019 photo in downtown Troy with flooding at 6™ and
I Federal Street. A total of 1-3” of rain fell during the day and the
sewers backed up and the drainage system had major issues
with man hole/sewer caps popping.
Photo: Amy Zawistociski

| source: 2021 Spring Skywarn Talk

oA T, A rapid and extreme flow of high water into a normally dry area,
or a rapid water level rise in a stream or creek.
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ALY Flash Flood Warnings (2011-2020)
[ v [ Number |

2011 53
2012 8
2013 48
2014 34
2015 7
2016 5
2017 24
2018 19
2019 13
2020 7
WFO ALY averages about 22 FFW'’s a year!!! I
b, Source: Britt and IEM COW
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24 August 2020 Whitehall, NY Flash Flood

) Route 22 Flooded with cars submerged Whitehall Central School Damage

Photos Courtesy: Tim Hardy Deputy Director Washington County Public Safety
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Motivation

What caused the significant flash flooding in a concentrated
area?

This was an anomalous, low predictability, localized high
impact event

CSTAR VIl (2019-2022) continues looking at severe
weather(including flash flooding) in complex terrain,
improving tornado warning guidance & using new advances
with dual pol data

CSTAR Grant #: NA1SNWS4680006

Ay3s

%




Outline
Geography and History of Whitehall
Synoptic Review
SPC RAP & NYS Mesonet analysis
FFG and PWAT Analysis
Brief Radar Analysis

Magnitude and Impact of the Flash Flood
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NWS at Albany Forecast Area
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Whitehall, Washington County
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Whitehall, NY

Town with a population of less than 5,000 people (2000 census =
4,035 and 2016 estimate of 3,948). Town contains village of
Whitehall (population 2,614 in 2010)

Nicknamed: “The Smallest Town in NY”

Was called “Skenesborough” in 1759 when it was settled by land
grant to a British Officer, named Philip Skene (1725 to ~ 1785) who
went back to England after the “Revolution”, as he was declared an
“Enemy of the State of NY” due to land dealings

The town was captured by American Forces in 1774 with the
Benedict Arnold/Philip Schuyler Navy

General Burgoyne went through the town for the Battle of Saratoga
After the war, the town’s name was changed to Whitehall!
In 1960, the NY legislature declared the town the birthplace of the

Smr US Navy
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1200 UTC 24 AUG 2020
500 hPa Heights Isotachs and‘ Tem S _
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24 AUG 2020: 1300 and 1630 UTC
SPC Day 1 Convective Outlooks

1300 UTC Day 1 Outlook
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1630 UTC Day 1 Outlook '@'
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16Z 24 AUG 2020
Day 1 Excessive Rainfall Outlook
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1 & 3-hr Gridded FFG

5 NWS RFC 1 Hour Flash Flood Guidance on 24 Aug 2020 12 UTC

IEMJ" gstimated amount of One Hour Reinfell needed for non-urben Flash Flooding to commence

4 {55 NWS RFC 3 Hour Flash Flood Guidance on

1.2 BT fanmated amoant o Trves Wowr o wrban

24 Aug 2020 12 UTC
Fash Fiooding
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6-hr Gridded FFG

=3 NWS RFC 6 Hour Flash Flood Guidance on 24 Aug 2020 12 UTC

Estimated amount of Six Hour Rainfall needed for non-urban Flash Flooding to commence
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HWOALY: 349 PM EDT 24 AUG 2020
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Why did we lower
this from the
Marginal Risk

43-047>054-058>061-063>06

wording with the OAY: ORE. .- Tonlght

hazardous westher is low

morning The probability for

issuance???
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There is also a chance of
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Damaging

torms Thursday through Saturdsy

ind demage and ha:

15



2000 UTC 24 AUG 2020
SPC RAP Mesoanalysis:
0-6 km Eff. Bulk Shear (kts) and SBCAPE/SBCIN (J kg!)

Mesoscale Analysis Data

0-6 km Effect Bulk Shear (knots)
I Deep shear 20-25 kts for possible multi-cells, but SBCAPE’s still 2000-3000 J kg I
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ste, the DCAPE is increasing to 800-1000 J kg*

2000 UTC 24 AUG 2020
SPC RAP Mesoanalysis:
700-500 hPa Lapse Rates (°C km) & DCAPE (J kg?)

700-500 hPa Lapse Rates (°C km) DCAPE (J kg?)

The mid-level lapse rates remain weak, but
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2000 UTC 24 AUG 2020
SPC RAP Mesoanalysis:
PWAT (in) & PWAT (in)/Upwind Propagation Vector (kts)
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2030 UTC NYS Mesonet with

MRMS radar data
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2100 UTC 24 AUG 2020

Surface analysis 21Z Mon Aug 24 2020
Sy | (A |34 (prevomap | (lswst ) (aximap || 14 ][ i ) st
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0000 UTC 25 AUG 2020 KALY Sounding

ALB

(Observed)

NOAMNGHS Storm Predictog Center
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* SBCAPE = 1518 J kg *

« 850-500 hPa lapse rate: 6.0°C km*

* 0-6 km bulk shear =~30 kts

* DCAPE =960

* Wet Bulb-Zero Height = 10.5 kft AGL

* Freezing Level Height = 13.1 kft AGL

* Precipitable Water = 1.49” (up 1.39”)

*Theta E index (TEI) = 22

-3 A Lapse Pate + 7.5 Chon

36 Agt Lipse Pate + 57 Coen |
650-500m0 Lapse fote + 6.0 Cam | ST
700-500m Lapse ate + 5.4 Cam |
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0000 UTC 25 AUG 2020 PWAT CLIMO

00Z Soundings for ALB

Precipitable Water (inches)

Jan Feb  Mar A May Jun ™ Aug Sep ot Nov Dec Jan

25 Aug 00 UTC
Daily Min (Thin Line): 043 75% Moving Average: 1.38
Min Moving Average: 0.47 Median Moving Average: 1.07
0% Moving Average: 0.66 Daiy Mean (Thin Line): 1.12 Max Moving Average: 2.05
26% Moving Average: 0.82 Daily Max (Thin Line): 2.07

Period ot Record




24 August 2020 2000 UTC —~00 UTC
0.5°KENX Base Ref Radar Loop
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2034 UTC 0.5° KENX REF (dBZ)

First Severe Thunderstorm Warning issued at 2000 UTC. First

verificationis at 2045 UTC. Elevated core of 50 dBZ to close to
oA T 40 kft AGL at this time




2112 UTC 0.5° KENX Kgp (°/km)
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Impressive Ky, column that descended. Tons of LWC with KDP

values to 4°/km to 13.8 kft AGL. The FZL was around 13 kft w

AGL.




2203 UTC 0.5° KENX REF (dBZ)

oL Flash Flood Warning issued at 2206 UTC. Next round of strong P
P\ ¢ to severe convection upstream. Back buildinghas occurred and @
‘3,;;...!,(."5 training cells will yield flash flooding. v
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:‘.‘”"'4' Flash Flood Warning continues at 2244 UTC. Third round of @
E & strong to severe convection moving in. Back building has V
@ occurred and trainingcells continues flash flooding. 5

2244 UTC 0.5° KENX REF (dB2)
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Impressive Ky, values (off the scale) The FZL was around 13 kft AGL.
Not shown ZDR values 3-5 dB up to FZL level (not shown)
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MRMS Archive Issues?!?!

>y C @ memsnssinoaagov/qea/product viewsd/

MRMS Operational Product Viewer

2020 Oct 1 00:00 UTC

-l leBleolsz k)

Why does this only go back to 1 OCT 2020??? Would like to see it
more for this case!!!!
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Flash Flood Helper (from RAC)

#4) Analyze Heavy Rainfall/Streamflow: Radar

Product Values Interpretation

50-60 dBZ Enhanced reflectivity
(40-55 dBZ tropical)

2.0-5.0dB Bigger drop size
(0.5-3.0 dB tropical) (Smaller drop size)

>0.96 Uniform precip type

> 1.0 deg/km* Increasing liquid water content
(> 4.0 deg/km : water-coated hail?)

» Low-echo centroid signatures : precip below the freezing level
» Favorable supercell characteristics : slow, large updraft; moist
inflow region
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KENX Dual Pol STA (in)

| - 3.5-6.6” in heavy
| rain swath

- North side of
Whitehallin 5-6.6”
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24 AUG 2020 KENX MRMS QPE

- 4-6+ inches
MRMS QPE

- Whitehall
Coop Observer
5.85” in 2-4 hrs
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4-5 AUG 2020 TS Isaias

National Weather Service Albany New York
Storm Total Rainfall Amounts

Analysis Data Source: Reglonal Observations

Rainfall Analysis 0" -

. 0.00"
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24 AUG 2020 Whitehall Mesonet

Temperature (F) & Insolation (W/m®) Winds (mph) & Pressure (mb)
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Locaton: Whitehall
Extremes For Past 24 Hours.
m EZL‘JT: ::ve.unmtzm (HighLow/Max Wind/Precipitation/Snow Depth)
Figure created on Mon, 2020-08-24, at 23:58 UTC 87.4/61.112.90.310
Most recent data timestamp: 2020/08/24 2355:00 Max Gust: 28.5 mph On 0824 at 2125 UTC
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24 AUG 2020 NYS Mesonet Rainfall
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Whitehall Coop Site: AUG 2020
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How bad a Flash Flood???

Extreme Precipitation Tables

Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  Yes
Sta New York
Location
Longitude 73 404 degrees West
Latitude 43 596 degrees North
Elevation 0 feet
Date Moa, 19 Apr 2021 22:11:07 -0400

Extreme Precipitation Estimates

Smin | 10min | 15min | 30min [ 60min [120min Ihr 12br 4Shr 2day 10day
Iyr 041 | 051 | 067 | 084 | 105 | lyr | 072 246 388 | Iyr
v 049 | 062 | 081 | 102 | 126 | 2yr | 088 284 435 | 2yr
Syr | 038 | 059 | 074 | 099 [ 127 | 158 | Sr | 109 346 513 | S
W0yr | 043 | 067 | 085 | 115 | 150 | 188 | 10yr | 129 102 582 | 10yr
25 | 050 | 080 | 102 | 141 | 186 | 234 | 28w | 161 190 655 | 257
Soyr | 057 | 092 | 118 | 164 | 221 | 279 | Soyr | 191 440 | 503 | 570 781 | Soyr
100yr | 065 | 105 192 | 261 | 331 | 100yr | 225 516 | 586 | 663 586 | 100yr
200yr | 074 | 121 224 | 3 392 | 200yr | 267 605 | 652 | 111 1007 | 200yr
S00yr | 089 | 146 | 190 | 276 | 387 | 492 | S00yr | 334 748 943 1192 | S00yr




v Turme Studer

Whitehall Area: Slammed!!!

(4 flash flood and 10+ Wind Damage Reports!!!)
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Whitehall Damage

SUMMARY OF INITIAL INCIDENTS REPORTED

Flooded Roadways: 8

Flooded Structures: 21

Water Rescue: 1

Trees / Trees w/ Wires Down: 33
Tree on Vehicle: 2

Tree on House: 2

Sink Hole: 1

Vehicle Off the Roadway: 1

Damage to Utility / Furnace / Fuel Qil: 5

Grass & Brush Fire: 1

e o s e ()

SEVERE THUNDERSTORMS / HEAVY RAIN EVENT - WHITEHALL AREA

VINT QATE AURUST 24, 2020

39



Whitehall was turning into Kamino —
planet of endless oceans and storms.

Source: George Lucas SW Universe

Source: CBS 6 Schenectady
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..., NRCC extreme pcpn analysis (similar to NOAA Atlas ARI)

Summary
Low predictability and localized high impact severe and weather
event (11 wind damage and 4 flash flood reports...likely more)

Weak to moderate shear (generally less than 30 kts) and
moderate to extreme instability pre-convective environment

DCAPE values were impressive in the 800-1000J kg range

PWAT values were above normal (75-90% quartile of climo for
date). FFG values doubled (possibly tripled locally).

Kpp useful for flash flood and severe analysis (descending Kpp
columns)

Radar evidence that back building and training cells played
critical role in flash flooding for Whitehall

5.85” of rain in 2-4 hrs indicates 500-yr flood possibly based on

7
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Where were we?

.....

42



