Local Extreme
Weather Events

Potential for Societal Disruption
ATM 362 — NWS Operations
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Speaker: Steve DiRienzo

* Warning Coordination Meteorologist:

 Liaison with other federal, state and local agencies

* Responsible for: weather related decision support services to emergency managers and first
responders

* For evaluating forecast office products and services

* For ensuring that people in the Albany forecast area are aware of local weather hazards by
conducting hazardous weather preparedness and education.
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Overview

* What is a disaster?

* Local Weather related disaster declarations/FEMA.
* NWS Warning Process.

* What is a credible threat?

* Local Examples (It can happen here...).
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Disaster

e Definition:

* Wikipedia: A disaster is a serious disruption, occurring over a relatively
short time, of the functioning of a community or a society involving
widespread human, material, economic or environmental loss and
impacts, which exceeds the ability of the affected community or society
to cope using its own resources.

e Various phenomena like earthguakes, landslides, veleaniceruptions,
floods, hurricanes, tornadoes, blizzards, tsunamis, pandemies and
cyclones are all natural hazards that kill thousands of people and destroy

billions of dollars of habitat and property each year.
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Federal Emergency -r
Management Agency (FEMA)

FEMA Mission Statement: Helping people before, during, and after disasters.

The Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act) is a United States federal law
designed to bring an orderly and systemic means of federal natural disaster assistance for state and local
governments.

Stafford Act, signed into law November 23, 1988

This Act constitutes the statutory authority for most Federal disaster response activities especially as they pertain to
FEMA and FEMA programs.

https://www.fema.gov/media-library-data/1519395888776-af5f95a1a9237302af7e3fd5b0d07d71/StaffordAct.pdf



https://www.fema.gov/media-library-data/1519395888776-af5f95a1a9237302af7e3fd5b0d07d71/StaffordAct.pdf
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Weather Related Disaster Declarations

* Types of weather and hydrologic events that cause disaster
declarations ( NY, VT, MA, CT declarations since 1953):

* Tropical Storms/Hurricanes, Thunderstorms, Tornadoes, Blizzards,
Snow Storms, Winter Storms, Ice Storms, Heavy Rains/Flooding, Flash
Flooding, Land Slides, Ice Jams, Fire Suppression Authorization, Fire
Complex, Water Shortage (drought)

* The National Weather Service issues warnings for the protection of
life and property and enhancement of the economy.



# National Weather Service (NWS)

Warning Process

1. Detection of the Threat
- Computer models and pattern recognition (days in advance)
- Radar, Satellite and Observations (as happening)

- Reports or observations sent to NWS from partners, HAMS, spotters

2. Warn on the Threat/Forecast with Message to Take Action
- Impact Based Decision Support Briefings
- Emergency Alert Messages (scrolls on TV)

- NWS warning products to alert people about threat

3. Message is Received and Understood
- Warning message received by radio, TV, mobile device, siren?

- Is the threat message understood enough to take necessary actions?

4. Appropriate Action is Taken

- Actions are taken in a timely fashion to protect life and property
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# National Weather Service
Warning Process

* The NWS has concentrated on sections 3 and 4 above: Did the
general public get the message? And did they take action?

* Social scientists have been employed to help the NWS craft the
message.

* However: The warning process is also highly dependent on
forecasters recognizing the scale or severity of an event.
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Warning Process

There is a breakdown in the warning process when the scale of an event is not recognized
by forecasters.
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Much work has been done on forecasters using meteorological field anomalies (eg.
GEFS/SREFS/HREF) or return intervals to help recognize a potential high-impact event.

What happens when an event is so large, it dwarfs previous high impact events in scale?

This work makes the case for historical research into past weather, water and climate
events as a method for scaling events, highlighting impacts and determining credible
threats.
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Cataloging High Impact Events

e Goals:

* Provide Credible Threats (Models say it will rain 20” or snow 40” — Can this
happen?)

Assign a probability to the threat — ex. probabilistic snowfall or rainfall
Manage high-impact events more effectively

Separate high-impact events from Disasters

Historic Storms Can Shed Light On Possible Impacts
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What is an Extreme Event - Snhowfall?

December 16-17, 2020
Snowstorm



Observed snowfall and forecast error

National Weather Service Albany New York National Weather Service Albany New York
December 16-17, 2020 Major Winter Storm Snowfall Difference 12/16/2020 01:00PM EST to 12/17/2020 01:00PM EST

Analysis Data Source: Regional Observations Forecast Data Source: NDFD
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Mesonet snow depth change

UNIVERSITY AT ALBANY

Estimated Snow Depth (in)
Thursday, 2020-12-17
Valid At 06:00 AM

Positive Snow Depth Change Can Be Either Snowfall Or Snow Drifting
Windy Conditions Can Affect These Estimates

Small Changes May Not Be Meaningful

Only Hourly Changes Greater Than +.25" Are Indicated
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NWS errors through the northeast

Courrtesy Jared Klein - WFO BGM
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What is an Extreme Event - Snhowfall?

There is a breakdown in the warning process when the scale and/or location of an event is not recognized by
forecasters.

We were very lucky that the heaviest snow came between 2am and 7am on Dec 17. If the snow had started in the
early afternoon businesses and schools would have closed, everyone would have been on the road, and then
gotten stuck there — probably through the evening and overnight. Plowing would have taken days with cars stuck
in the road.

There were a few abandoned cars in roadways locally the afternoon of Dec 17.

“1st rush-hour snow disaster of the season leaves commuters sharing chaos on social media” NYC Metro, Nov 14-
15, 2018

If you’re looking for a storm to study...
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What is an Extreme Event - Rainfall?
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What is an Extreme Event - Flooding?

* What happens to rivers and streams when you get 15-20 inches of
rainfall from one storm?
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* Schoharie Creek at Prattsville, New York — Irene 2011 — 18+ inches of

Peak River Flows

rainfall in Catskills

Annual Peak Streanflow, in cubic feet
per second

USGS 01350000 SCHOHARIE CREEK AT PRATTSVILLE NY
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Windham,
NY

Tannersville, NY

20
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Catskills/Mohawk — L7
August 2011 - Irene

A
S

@
92,

Schoharie Valley, Schenectady,
NY NY

Amy Colyer Fogerty Times Union
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Naugatuck River at Beacon Falls, CT — Diane 1955 — 19+ inches of rainfall in
western New England

USGS 01208500 NAUGATUCK RIVER AT BEACON FALLS, CT.
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1955 Rainfall

Hurricane Connie Rainfall - August 11-14, 1955
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Reproduction information available from the
Connecticut State Library, State Archives
File name: 55flood09
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Naugatuck River, *
Torrington, CT — August 1955
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Reproduction information available from the
Connecticut State Library, State Archives
File name: 55flood02

Reproduction information available from the
Connecticut State Library, State Archives
File name: 55flood05
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Impacts of Snow:

Transportation issues: Slippery driving and walking conditions, airport
closures, rail lines shut down.

High Snowfall Rates: Rapid accumulation and near zero visibility
(2”/hr = % mile visibility or less).

Early/Late Season Snows (Oct/Nov/May) : 3+” of snow with leaves on
trees = downed trees and widespread power outages.

Wind Driven Sticky Snow: 6” of heavy, wet snow with strong winds can
lead to downed trees and power outages (March 2018 Nor’easter).

- Snow squalls: Biggest cause of pileups in interstate highways (NWS now
issues snow squall warnings).

- Blowing Snow: Drifting snow blown back onto previously cleared and
treated roads causing slippery driving conditions.

- Prolonged accumulation periods (1-2 months) can lead to weight
Blizzard, Albany, March 14, 2017 buildup on roofs and roof collapses. 26



* May 10, 1945 Snowstorm:

Snow With Leaves On Trees
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THE KNICKERBOCKER NEWS
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Albany, N, Y., Friday, May 11, 1945

| 5-Inch Snow Cripples |
| Efffiréifnu{l!hoqsiﬁﬁges

disappesred
from Albany sireets by noon today but throughout the city repair-
men continuwed thelr jobs of clearing debris and destoring com-
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'Wreak Havoe
Among Wires
Electric service throughout the
Capital District was seriously
affected by the unprecedented
snowstorm that swept over the
(northeast yesterday.
| Working in a brilliant sun and
| higher temperatures, 600 Linemen
(of the New York Power and
Light Corporation still labored to-
day to restore the balance of 60,

000 service dfsruptions in the
territory.

was a question this afternoon Ul
street lights would be back in
operation by nightfall.

By noon today all but 4,000 of
the service bredks Had been re.
paired.

Saratoga Springs and Ballston
0|8pa were heavily hit. Of the
~17,000 electricity customers in the

In Saratoga and Ballston Spa it -

Saratoga district, 2,000 were "II:J

out ntv)gl,_ﬂdu_tnmm
.|Albany ~ officials said it was
doubtful if all service could be
restored by nightfall. About 800,

by 1/It was estimated, will be without|

lights until tomorrow morning. |
'l Four of Saratoga's six street|
:|light circuits were broken last
-\night, throwing two-thirds of the
dz‘a streets in darkness. One
side of Broadway, however, re-
maided - lighted.

Most Breaks Repaired. ‘
Joseph Terriault, New York!
Power and Light manager at
Saratoga, said-the storm's dlu:ti
/was the most serious since the
famous sleet storm of 1920.
Power and light officials said
the service disruptions were
caused entirely by trees and
branches, broken by the weight
of snow, falling across conductors
and lines, The majority of the
beeaks occurred on the lines ex-
tending from poles into homes.
Albany Service Restored
At 7 . m. practically all service
in Albany had been restored bu

The New York Telephone

pany reported several hundred

FINAL
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* May 10, 1945 Snowstorm:
* The 5.4 inches of snow recorded at Albany is the largest May snowstorm to date.

* 60,000 power outages were reported across the Capital District of NY from
downed trees and wires. Some locations were without power for a few days.

* Largest number of power outages since ice storm of 1929.

* In the City of Albany alone, 10 DPW trucks were assigned to debris removal.

* Also, devastating fall snowstorms with leaves on trees in Oct 1987 and Oct 2011



Winter — Impacts of
Freezing Rain (Glaze)

Impacts of Ice:

- Atrace of ice will cause slippery driving and
walking conditions.

- One quarter inch of ice glaze accumulation
on trees will start to bring down small
branches.

- One halfinch of ice glaze accumulation on
trees and wires will cause numerous power
outages (outages last a day or two).

- One Inch or more of ice glaze accumulation
on trees and wires causes widespread
power outages (outages may last a week —
Dec 2008).

Ice Storm, North Colonie, NY, Dec 2008

- Any wind with the ice will make matters
worse.

29
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Winter Hazards - L7
Impacts of Wind

Impacts of Wind:

Winter storms are usually large and
powerful.

Winter storms have the potential to
cover large areas with strong winds
and cause widespread power outages.

- Summer wind storms (on average) tend
to be more localized and isolated.

February 2017 High Winds

31



Historic Storms —

Great Appalachian Storm 1950

Albany, N. Y., Saturday, Novuiber 25, 1950
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* Great Appalachian Storm, November 24-27, 1950:

* Winter Storm

* Mainly a wind storm for the Albany Forecast Area although heavy rain fell in the
eastern Catskills. Snow in southwestern NY.

e Sustained winds of 50-60 MPH with a gust to 83 MPH here at Albany. Measured
gust of 94 MPH at New York City and Hartford, Connecticut gusted to 100 MPH.

* Wind damage was extensive with many trees and power lines were blown down
across New York State and the region.
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Severe Weather

Damaging Winds: Usually isolated from individual thunderstorm
downbursts, but can be more widespread (October 7, 2020 Derecho).

Impacts: Power outages and debris removal. Some structural damage
possible from stronger wind gusts.
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NYS Mesonet Maximum Wind Gusts

Today's Maximum Gust Oct 7,2020 11:55 PM EDT

< 6 8 10 12 14 16 18 20 28 30 32 34 42 44 46 48 50 52 54 56 58 60
miles per hour




New York

Customers Tracked: 8,248,492 State Outages: 216,365 Last Updated: 10/7/2020, 5:06:26 PM

Massachusetts

Customers Tracked: 2,532,072 State Outages: 29,372 Last Updated: 10/7/2020, 5:22:50 PM

Outage Scale: 0% 10% 30%

e Scale: 0% 10% 30%




- Rensselaer County, NY
- Steve DiRienzo

*
T T N gL .
o~ e

> - or A
i, M T e



-/ Historic Storms —

62 were injured.

some did not get power restored until oH
5 days after the event.

Labor Day, 1998 Derechos

September 7, 1998 Derechos:

Widespread wind damage.
Three people were killed and 10 were injured in Syracuse.

Measured wind gusts of 89 mph at the Rochester Airport and 77 mph at the Syracuse airport were
recorded. Several hundred thousand people lost electrical power due to the powerful derecho winds
some remaining without power for a week.

EDT gor. NH EDT

MIDNIBHT : 2RAM 4aMVT GAM
EDT |

PA, NJ, NYC:

4 people were killed and

bAM
Over 300,000 customers lost power, and*>T
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@ Historic Storms —
July 15, 1995 Derecho

* July 15, 1995 Derecho:

* Widespread wind damage

* Large timber blowdown in Adirondacks

e At the Syracuse Airport, a wind gust of 76 mph was measured at 5:30 AM EDT. Less than an hour later, a
gust of 77 mph was recorded at the Albany airport. Several hundred thousand people lost electrical power

due to the powerful derecho winds.

o ADIRONDAC ;\), é;/
\ / % S — S
? : g PARK f S . &
Juy 14 / / &'z e ] U oo
—__loPmEpT :'J/Elfl-‘ERso'.\' oF  oBh w\ ST LAWRENGE & ) p i
. MIDNIGHT .y@ .5 A T/ FRANKLIN
- N EpT uﬂ I ¢ A LAw,«-:tl,r' NKL
. prondivs fpgs 3 ¥
/_,_/ ot L4
¥ Degree of Damage bt \
2( 0-30%, Light >~
. W 30-60%, Moderate
¥ [l 60-100%, High
VT outy . )
Adirondack Park
Is 1 Boundary
8AM Ept
+
++4 :f+ + “*\f\\
+ 4 78 NH
+ + 1:500,000
4“" %+ +
+ 5 0 5 Miles
#‘4 ‘,';'y 4“‘?4- +

Stormimpct datn derived from exsert of
croan damage cbscrved from

11,000 color aerial photogrphy

by NYSDEC Division of Lands and Forests.

Judy Marth Stevens, Burcas of Habitat,
NYSDEC, April ‘98
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Historic Storms —
Hurricane Hazel - 1954

Tropical Storms can have destructive winds.

In New York, power was knocked out and trees were
downed. Wind gusts throughout the area reached
99 mph. A gust of 113 mph was recorded in

Battery Park, the highest wind speed ever recorded
within the municipal boundaries of New York City.

Track of Hurricane Hazel — October
1954
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@ Multihazard Storm 1948-1949 @

* “Precipitation ranging from 5 to
12 in. in depth fell on a 4,500
square-mile area in eastern New
York and southwestern New
England during the period
December 29, 1948 to January 1,
1949.”

* “Most of this precipitation fell as
rain. On the morning of
December 31 the rain began to
freeze; later in the day the rain
changed to snow.”
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nﬁ'n
v Liquid Equivalent Precipitation
Dec 29, 1948 - Jan 1, 1949

* Norfolk, CT: 10.63”

 Slide Mountain, NY: 8.92”

e Conklingville Dam, NY: 8.61"
 Pittsfield, MA: 8.35”

* Mohonk Lake, NY: 7.56”
 North Creek, NY: 6.70”

e Glens Falls, NY: 6.36”

* Albany, NY: 5.80”

* Poughkeepsie, NY: 4.47”
 Westfield, MA: 4.47"



1948-1949 Storm Impacts

=== THE KNICKERBOCKER NEWS HIME

s .~ EDITION |

Vol. 12—Ne. 154 | K a3 Albany, N. Y., Friday, Sl 1948 Price Five Cents

DISTRICT FAMILIES FLEE FLOODS;
ROADS, RAIL LINES WASHED OUT

’Rescued Ram, Thaw Cause a 100 Ton nghway Hazard on Route 9- WPhone Llnes Cut,
As Flood Vi Rensselaer Co.

Cuts Off \ Re51dents Routed

AreaHome
bany and the Capital mmm faced their gre ot

' By WILLIAM W. SKIRVING

Rescue was rushed for about 100 families in Western Massachu-
setts today and evacuees were being moved out in Vermont and
Connecticut as streams boiled to flood stage in many regione,

In Greene County, a moualain
sleet storm was in progress and

all mountain roads wege covered
by ang inch of solid ice, with driv-
ing very hazardous: Route, Y3-A
one mile west of Route 32 in the
Town of Cat#kill was washed out.

Powcr Luwmen 4lerled 7

New York Power & Lug
t

At mid-morning the rain in
ing trees and causing telephone and power wires to sag.

\\\\\

| ——

' Be Thankful!
" It Could Have Been
nas 40 Inches of Snow
bl o o i SO

One death was reported as rail
and highway traffic and tele-
phone communication were cut
by a 24-hour rain which brought
out National Guardsmen and

emergency units.

rural areas changed to sleet, bend-
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* 1948-1949 Storm Impacts &

T s Q?femfwlh Recorde r- Gazeile -

|l EATHER

|0Oly lI‘ --\ colder.

156th Year—No, 307 ber of Associated Preu (‘mnﬁeld Massaéh ts—Friday, D ber 31, 1948, Franklin County’s Own N 14 Pages—5 Cen

Rising Rivers Block Main Highways
At East Charlemont, Mount Tom;
North Adams Valley Hardest Hit

Scores Of Streams Over  Floods Cut Off Deerfield Flood Neari ing
‘Banks; Hundreds Evacuated /¢ Touns: S, F., Charlemont Houses

PR, SR | SHELBURNE FALLS — E ¢

R 2 F — . —_ vacuation of

o Sl haas S

T TN e e :z:k:;:d A 13 Mo that ouet 08 TR v

g e s rne b o b "‘__‘fm it rumd":;u?‘liir'phﬁphpﬁ,"l"mﬁ? Xecarnrals’ el BT e T Bl

A least six families were forced B. & M. mainlenance erews wern :

ou! of thcjr‘ homes in Pleasant rushed out as tracks were ' " EAT”ER
Valley, near Poughkeepsie, when ported underwater at Petershu: g Freesing raln changing
the Wappinger River overflowed. Junction and Hoosick Falls, North o snow and endling sarly
Firemen' used canoes to rescue Pownal, Vt, and North Adams, tonigh L Temperatures
marooned persons. Mass . well below freesing by
morning. Saturday partly
e tloudy and much colder,

Other evacuations were nrder- -

" ington, Vt., and F . i i o
-.:::;fol?:,::‘ % ol BOSTON - (#) - The 500 persons living in Risingdale,
two miles north of Great Barringtan, were ordered evaci-
------ R ated today when Police Chief James MeCarthy said a

The Westfield River Valley, v o 0 . ' Was
'starting at the eastern Berkshires 80-foot power dhntom'the Housatonic river was in “s s -

lin Massachusetts, reported roads weakened condition.”
und~x waler and minor landslides
‘at Ruuel] and Blandford.
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Counly Judge Aulisi Takes
Oath in Simple Ceremony

AnhrC.Muuoklhmho‘dfnubuu-nmlr
l«do--l n the S

broudnb,&my(]uk
inch, Judge Aulisi swore to

Soete and Naw Yorb ol feb it e
county judge.
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Perkins Expected
To Be Named
To Health Post

Would Taks Office
I%Vﬂl
M -Wun 1549

In the Oty
ﬂllldl’hm-ul

Mayor Ramsey sald unhy ihe
mocting will be beief. Business is |
ta lnclude the

T wes larmed that
Rain, (™ uw:&,n
i i S o o s o | S S,
houses and By noon lights were .going off, phones "'..':.':“.'."“..,... -
:;: ing out of order, the and of the stotm was 0ot in| take up the dulles of his new

.
E

Wl yesrw and two days the
el Yo D gihe | Answer Twe Alarme
e i, e | s, v ses| (W the Dav

Mercury Dip Aids Flood Relief;
$4,000,000

Loss Estimated at

Telephone and Power Lines Being Restored; |
Roads Open, Buses and Trains Normal;
Cold, Rain or Snow Tonight Forecast

Colder weather promised for today is expected to
accelerate the Albany area's slow but steady recovery from
the paralyzing weekend of floods and storm which caused
an -t\m-ted 000,000 damage.

Powss_and telephone lines were'

being gradually restored yesterday,
it ana v see v Albany Water
back o normal Most of the 4

Not I'olluled

roads were open to traffic and a |
ing ansres

“mopping-up” program by Aremen,
polics and publie service URIS | |ymer”prrsuen Toe Tone Caren,
Troy, Mensseluer, Waterford and | that Albany weter s sbwoluiely
Cohoss raported “progress” againe: | Mafe and dees not requirs

i ot detris Cocsi! Safore @rinkiag b

C X : Bariment fhat here 1 o’ peces- |
B ooy x.".'.":\'.,’.'x'-'. e e
Bood qrest of 174 feat in Albany. | %™ ' S8 O T

BUREAU

s —.l
forecast & temperature low of(was making a Arsthasd investi
ahout 18 Segroes for today, with

fos from power lines, partipularly |
o the Unhnnmn coun!

vied that approrim
nuo nnn.. were stll out of order

ibany-Troy-Sohenectady
Shea, about ome.ihird of ihe total
without. service during the week-
nd.

—~

TWO ESCAPED INJURY — Casght in the greatest yoarend fload ia history,
1his automebile nosedived

on Brodie Mountain road in Hangock, east of Pittaficld, Mass. The two occupanta of the
car were mot injured.

of the of s

Clubs, Other Groups Go ¢ —=
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e annual -
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new bealth commissioner, asd pos-
sibly ether city officiale.

Dr. Everett N, Perkias Is reported

o be the leading candidate to re-

retiring health commissioner

Robert L. Ellithorp, Wit no

formal announcement has yet been |$00!

made.

No changes In major commities
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. M, Sstardey.
cnmln to the report, uuunu service will be In ctfcal
fmm- and & drop Is tem- | day. o4

The usual Friday
the three
heo-lludmlt
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77

Most of ihe churches have
planned | services for to.
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:

|asalgnments are expected. but minor

niehl and iamorrow to weleoms !

Flood Waters

Raging Rivers Take
Toll in New England

Into raging flood waters that washed out & wooden bridgs

e

Howls Across

NEW ENGLAND'S
DANAGES HIEH

[Pty D

Western Plain!ii Sbu by

Year, Corning
Tells Council
Albany

Mayor Ce

Albany s Net Dobt

ed
s during the sum- |

M8 Scheois 10 asd
lghting
4 out satiotactoriy

_n.M......un.m

port Improv.
Thieh vt of .-.‘
" of & mew .-.-.,
300 et Tont and 190 I
Tt stage of n.

tension of (he morth-outh

why from 15 bo 8,008 feet. and

r| widening it frem 100 4o 134 feet,

ther | plefed in 194

| 2_n- addition 1o School 19
Thich will be comatructed at
imated cost of more than

. Llcense Today - :

| T Ste Liver Anthorky tly
w hea.

e

.
tute Mea's cub. Each  grewp
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e Messaging Impacts

* Timeline can be useful to message multi-
hazard storm impacts?

Freezing
Heavy Rain » Rain to snow N
Dec|29 Dec|30 Dec|31 Jan |1 Jan|2 Jan|3 Jan|4
I I I I I I I
Flooding >

Power Qutages
Schools Remain

closed due to

roads closed for
washouts/bridge
inspections
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Forest Fires

Adirondack Fires, 1903.
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Forest Fire

* The August Complex (Mendocino NF, 2020) is
largest California fire to date. It covered an area
of over 846,000 acres (over 1300 sg. miles)

e Adirondack NY Fires, 1903: Fires began in April
and lingered into June. Between April 20 and
June 8, 1903, over 600,000 acres (over 937 sq.
miles) of timberland in northern New York
were burned over.

* Winter snow was less than normal and valleys
were bare of snow by early March. Rain in
March was plentiful, but from April 17th
through June 7th, average precipitation over
the area was only 0.2 inches. The fires were
extinguished by heavy rains in June.

* https://archive.org/details/forestfiresinadi26su
te/page/n4

“;u.l’,fé,

0#4*
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FOREST FIRES IN THE ADIRONDACKS IN 1903,

By H M. SUTER,

AGENT, BUREAL OF FORESTIRY.



https://archive.org/details/forestfiresinadi26sute/page/n4
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Conclusion

* Goal of NWS warning process is to communicate impacts/hazards

that will result from weather events so that people can take
protective measures.

e Extreme events can cause serious disruption of the functioning of a

community or a society involving widespread human, material,
economic or environmental loss and impacts

* Information about impacts from past significant/extreme weather
events can shed light on possible impacts from future events.
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