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Local Extreme
Weather Events
Potential for Societal Disruption

Steve DiRienzo
Warning Coordination Meteorologist
NWS Albany
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Speaker
* Warning Coordination Meteorologist:

* 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.



Overview

* What is a disaster?

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

* What is a credible threat?

* Local Examples.



\@"”"’é‘*

Dh,q‘
43S

&

<

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.

* Various phenomena like earthguakes, landslides, voleaniceruptions,

floods, hurricanes, tornadoes, blizzards, tsunamis, 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 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.

httgfgs:[[www.fema.g_ov[media—library—dgta/1519395888776-
at5195a1a9237302at/e3td5b0d07/d71/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)
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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
- Decision Support Briefings
- Emergency Alert Messages
- NWS warning products

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



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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National Weather Service e
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) to help recognize a potential high-impact event.

. Whlat?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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& Weather Ready Nation —
Cataloging High Impact Events

* Goals:
* Provide Credible Threats (Models say it will rain 20” — Can this happen?)
* Assign a probability to the threat
* Manage high-impact events more effectively
e Separate high-impact events from Disasters

* Historic Storms Can Shed Light On Possible Impacts

43S
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What is an Extreme Event - Rainfall?



Tropical Storms
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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?



* Schoharie Creek at Prattsville, New York — Irene 2011 — 18+ inches of

rainfall in Catskills

Peak River Flows
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USGS 01350000 SCHOHARIE CREEK AT PRATTSVILLE NY

GD
o o
o o 9o a

S - o ¢ o
P o P 0,° G ® © o0 ©
O o g oo o852

o o

Guc?uﬁpgﬂ 00 Pam T Cbco ° $g’1§${9{}m o

g P T e VO C, g o

1984 1916 1928 1948 1952 1964 1976 19886 2008 2812

120,000cfs/237 sq mi = 506 cfs/sq mi

@EATHe

N4
3%

@

14



Windham, NY

Tannersville, NY
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Catskills/Mohawk — &
August 2011 - Irene

Schoharie Valley, NY Schenectady, NY

Amy Colyer Fogerty Times Union
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* Naugatuck River at Beacon Falls, CT — Diane 1955

Peak River Flows

Annual Peak S5treanflouw, in cubic feet
per second

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

Hurricane Connie Rainfall - August 11-14, 1955
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Mad River —
Winstead, Litchfield County, CT
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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

g

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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Peak River Flows -Winooski
River, Montpelier, VT

USGS 04286000 WINOOSKI RIVER AT MONTPELIER, VT
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1927 Flood Rainfall &

Winter Rainfall Event
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Montpelier, VT 1927
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@ Springfield, Barre, Berlin, VT - 1927
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STORIES AND PICTURES
OF

THE VERMONT FLOOD

NOVEMBER, 1927

.+ Compiled by R. E. Anwoon.

. 4

Overturned rallroad engine in Barre, 1927.
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Winter - Impacts of Snow

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.
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Snow With Leaves On Trees

* May 10, 1945 Snowstorm: [ = | THE KNICKERBOCKERNEWS FINAL
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Detalls on Paze 3-8 Vol 8—Ne. 268 e e T Albany, N. Y., Friday, May 11, 1945 Price Four Conts
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muication service. : ¥ Amo eres the service disruptions were
Discupted light and telephone | Qe in 100 Years ng caused entirely by trees and
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May 10, 1945 Snowstorm

* 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.

e 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
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Winter — Impacts of L7
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 half inch 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.
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Winter Hazards —
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
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N Severe Weather

Damaging Winds: Usually isolated from individual thunderstorm
downbursts, but can be more widespread (May 4 and May 15, 2018).

Impacts: Power outages and debris removal. Some structural damage
possible from stronger wind gusts.
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Historic Storms —

July 15, 1995 Derecho

* July 15, 1995 Derecho:

e Widespread wind damage

e 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.
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Historic Storms — L2
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.

* PA, NJ, NYC:

* 4 people were killed and
62 were injured.

* Over 300,000 customers lost power, a
some did not get power restored until BT
5 days after the event.

OH
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HURRICANE WINDS LASH SEABOARD
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Historic Storms —
Great Appalachian Storm 1950

THE KINGSTON DAILY F'REEM’AX KINGSTON, N. Y,

SATURDAY EVENING, NOVEMBER 25, 1953,
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& Historic Storms —
Great Appalachian Storm

* 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.
Melaggred ﬁust of 94 MPH at New York City and Hartford, Connecticut gusted
to MPH.

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



Historic Storms —
Hurricane Hazel - 1954

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 ranﬁing from
5to 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.”




V Liquid Equivalent Precipitation
Dec 29, 1948 - Jan 1, 1949

* Norfolk, CT: 10.63”

e Slide Mountain, NY: 8.92”

* 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
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DISTRICT FAMILIES FLEE FLOODS;
ROADS, RAIL LINES WASHED OUT

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

Cuts Off \ Residents Routed

Areaﬂonle Albany and d m (.,u.l lun m faced their greatest

' 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 regions,

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

all mountain roads wege covered
by an inch of solid ice, with driv-
ing very hazardous: Route, Y3-A
one mile west of Route 32 ln the
Town of Catskill was washed out.

Power Linemen Alcrled

New York Power & Light

At mid-morning the rain 1n
ing trees and causing telephone and power wires to sag.

One death was reported as rail
and highway trafficr 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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lbll, and much o

156th Year—No, ]05 Memb of Associat "l’reu

reenfield, Massaé¢h Flldly D ber 31, 1948,

INSIDE A B-36_nmmsgt
tall and radlo hections of B-38,

R.
‘world's largest bomber,

8. Bruckbauer of Weﬁ Allis, Wis,, travels In (urnel
4 Carswell Base, Fort Worth, Tex.

Franklin County’s Own Neusp 14 Pages—5 Cen

'Rlsmg RiversBlock Main nghways
At East Charlemont, Mount Tom;
North Adams Valley Hardest Hit

Scores Of Streams Over  |Floods Cut Off Deerfield Flood Nez Nearing

Banks' Hundreds Evacuated ﬁ'ﬁ,’,’e:%'f,‘:’,’,w S. F., Charlemont Houses
ol SHELBURNE FALLS — Evacuation of

families and their belongings from homes on
Conway street, Shelburne Falls, was started at
1:3Q today as the Deerfield river rose over the
stregt.  The family of Richard Hannon is the
first house on that street and Ormond’s garage,

not far away, pfvere making preparations to

BOSTON - () - The 500 p reons living in Risingdale, ™
two miles north of Great Burmmnn were 1rlerrd mncl Rain-
ated (mln\ when Police Chief J 1eC:
60-fool power dam on'the Housat

weakene d ndxt on,"

Water was “near the brink” dam

!art its flood gates were open, C hmf \Ic(,rmh\ nl

A least six families were forced
oul of their homes in Pleasant
Valley, near Poughkeepsie, when
the Wappinger River overflowed.
Firemen ' used canoes to rescue
marooned persons.

Other evacuations were nrder-
»d at Bennington. Vt., and Farm-
ington, Conn.

The Wesifield River Valley,
'starting at the eastern Berkshires
rln Ma<sachuseits, reported roads

unde: water and minor Jandslides
at Russell and Blandford.

leave as the river continued upward.

B. & M. mainlenance ¢rews were
rushed out as tracks were ree
ported underwater at Petershu: g

Junction and Hoosick Falls, North te snow and endling sarly
Pownal, Vi, and North Adams, tenilght Temperatures
Mass ; well below freezing W
morning. Saturday parily
clondy and much colder,

WEATHER

Freezing rain changing

BOSTON - (#) - The 500 persons living in Risingdale,
two miles north of Great Barringtan, were ordered evaciu-
ated today when Police Chief James MeCarthy said a
60-foot power damon the Housatonie river was in “‘a very
weakened condition.”
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County Judge Aulisi Takes
Oath in Simple Ceremony

Asthur C. Aulisi took the oath of office ns Fulton county
Judge in n briaf, simple y this af in the Sup
Court chambers on North Main street.

tions of States and New York
charge the duties of county judge.

£
3

ToBe

Perkins Expected
To Health Post

Would Take Office
I%V.ﬂl
By Dr. Ellithorp

Magor Robert B Ramssy and the
Common Councll will e 1048
waating In the Oy

Named

Hall at 10 tomorrow morming.

moeting will be brief. Business Is |

ihe

by Judge
district at

Considerable Trouble | i, risie ma w doa s
In Wake of Storm; Firemen Called il be adncive seemervom and
Twice; Motoring Callod Hazardows | X S St
Rain, falling for than ) Ostnty Judgeslest Arthar C.
e m i e B 2
mj;luﬁ.m.hb:mn-hwh E.-htﬂudihul:
T hovered below the £ mark
the moming, - hlb‘.-‘bum h:ka.h:d m&:li. . .
e —pending oa e G Social Topics
The fressing rain came exerlys ~— Op
:.hmm.’" oo worm ot Db duee | Anwwer Twe Alarme
lne_ which "'!'Een.,w,!v:-g!m"’""..m“"““.. 2 o vura| (M the Nav

Mercury Dip Aids Flood Relief;
Loss Estimated at

Telephone and Power
Roads Open, Buses

Cold, Rain or Snow Tonight Forecast

Colder weather promised for tod

accelerate the Albany area’s slow but &

paralyzing weekend of floods and storm which caused
000 damage. )

the
an estimated $4,000;

Powes and lalephone lines were '
being gradually restored yestorday,
and Lrals and bas service whs
back to normal, Most of the
roads wWere open to traffic and a|
“mopping-up” program by Aremen,
police and publie service units in
Troy, Ressselaer, Waterford and
Cohoss reported “progress” againe!
flooded cellara and debris. Lecal
public health personnel and Req
Cross disaster unite hun
dreds of families otill without
light and heat in thy river arels
in Troy and Regeselaer,

The Hudson late yesterday was

Teported at seven feet below s
flood qrest of 176 feet in Albany.

BUREAU|
forecast & ratu of
about

soe
in the Columbia co

pany reported tha
5,000 phones were still out of order

!
without, service during the week-
ol

15 degrees for today, with |y,

Lines Being Restored; |
and Trains Normal;

s expected to
ly recovery from

Albany Water
Not Polluted

Mayor Corning assures Alban-
lane, through The Times-Union,
that' Albany water is absolutely
safe and dees not require bolling
efore drinking

The Mayor asked news-
paper 1o se advise resfbouts after
cireul

was making & Aesthand Investi
of |

$4,000,000

3~

¢

Lorsey and district attorney.
Albany Law

He gradusted from Amstecrdam
sehool asd attended Unlon

clork with hin brother, Burrogate
Judge Polin J. Aulial, Amstordam.

TWO ESCAPED INJURY — Caught in the greatest yoaresd flood ia history,

this mut

on Brodie Mountain road in Hangock, east of Fittafield, Mass. The two occupants of the
car wore not Injured.

Later he was admitted to the New

asslgnments are expectsd. bul minor

Flood Waters

Raging Rivers Take
Toll in New England

BOSTO!
| New £,

T ik it Tl il o ey N Y
TSI

.~ |New Blizzard

Howls Across | i vt

Western Plain/imi S

NEW ENGLAND'S
DAMAGES HIGH

+ flood andé storm
[ 1snsas stood a1 some $3,006.000 and

Deertield and |
the south

omes AL |
Beanington |

AIbah?s Ne

y 1 to 5,008
widening It from 100 ta 150 feet,
| plefed in 1944

t Debt
Lowest Since 1925

Total Down for 8th
Year, Corning |
Tells Council

resed hope that mew
yetoms will by lled
schools during

of 1040 Seh

~The srcond phase of the air

port improvement program

which will consist of construe

1o new weat runway
w

1 the ‘ The Aiats Liquor Anthority taliag
o5- [ wil continge. 1o hear the sopley B
e [ on Y Plardinm corporatien

and |, Nauor loense of

tion
pased by the
which will be comstructed at |AMsociation of Vincentias

The additien to Schosl 18 Parent-Teashers
Tmats-
tute and by the, Vi Inett

an_estimated cost of more tha —
tie Mens cib. Each grewp

5300000,

and iomorrow ta wslenma .

to lnclude the . i
of the of a weather
new bealth commissloner, sed pos- |today cavsed many rosidests to|Paiched ma Bwial And hl-h.'“
sibly other city change holiday woekend plans, Mﬂhm‘“ .:I""‘ 9
3 N, The weatherman promised the| Street letier vallevtiona
hb.r. mmmuhuum'm i :np‘:r\: [Gloversville ares now and much [be made throughout the city st &
retiring health commisioner (Colder for fonight. Saturday, e~ (P, M, lnuw'. delivery
Robert L. Ellithorp, bt no mmlnf 10 the report, 1 to bring | service will be ject during \he
formal announcement has yet been |SHow flurries snd & drop In tem- | day.
e pﬂ.‘u"‘d the churches havi m.'l'h LENSY ;ﬂll "z
Moat ¢
6 kg, 1 malar: oo iiie planned special services for 1o+ | he omiited tonight.
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N Messaging Impacts &

* Timeline can be useful to message multihazard
storm impacts?

Freezing
Heavy Rain 3> Rain to snow
Dec|29 Dec|30 Dec|31 Jan Il Jan|2 Jan|3 Jan|4
I I I I I I I
Flooding =
Power Outages >

Schools Remain
closed due to
roads closed for
washouts/bridge
inspections
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Historic Storms —
Forest Fires

Adirondack Fires, 1903.



<

Forest Fire

The Camp Fire in 2018 was the deadliest and
most destructive wildfire in California history to

date. It covered an area of 153,336 acres
(62,053 ha) (almost 240 sq. miles)

Adirondack NY Fires, 1903: Fires began in April
and lingered into June. Between April 20 and
June 8, 1903, over 600,000 acres 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/forestfiresinadi26sut
e/page/n4

FOREST FIRES IN THE ADIRONDACKS N 1903,

AGENT, BLURIEAL OF

By H M. SUTER,

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

7
Conclusion

» Goal of NWS warning process is to communicate impacts/hazards
that will result from weather events so that people can take
protective measures.

* 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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