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5.4.4 Severe Storm 

The following section provides the hazard profile and vulnerability assessment for the severe storm hazard in 

Westchester County. 

5.4.4.1 Profile 

This section presents information regarding the description, extent, location, previous occurrences and losses, 

climate change projections and probability of future occurrences for the severe storm hazard. 

Hazard Description 

Severe storm events are a common 

occurrence in Westchester County.  A 

variety of severe storm types, such as 

thunderstorms, lightning, hail, tornadoes, 

high winds, and hurricanes/tropical storms, 

have damaged property and infrastructure, 

disrupt power, downing trees and power 

lines, and causing injuries and fatalities.  The 

following section describes the different 

severe storm types that impact Westchester County. 

Thunderstorms 

A thunderstorm is a local storm produced by a cumulonimbus 

cloud and accompanied by lightning and thunder (NWS, National 

Weather Service Glossary 2021). A thunderstorm forms from a 

combination of moisture, rapidly rising warm air, and a force 

capable of lifting air, such as a warm and cold front, a sea breeze, 

or a mountain. Thunderstorms form from the equator to as far 

north as Alaska. Although thunderstorms generally affect a small 

area when they occur, they have the potential to become dangerous 

due to their ability in generating tornadoes, hailstorms, strong 

winds, flash flooding, and lightning. The NWS considers a thunderstorm severe only if it produces damaging 

wind gusts of 58 mph or higher or large hail one inch (quarter size) in diameter or larger or tornadoes (NWS, 

National Weather Service Glossary 2021). 

Lightning 

Lighting is a bright flash of electrical energy produced by a 

thunderstorm. The resulting clap of thunder is the result of 

a shock wave created by the rapid heating and cooling of 

the air in the lightning channel. All thunderstorms produce 

lightning and are very dangerous. Lightning ranks as one of 

the top weather killers in the United States, killing 

approximately 50 people and injuring hundreds each year. 

Lightning can occur anywhere there is a thunderstorm. 

Lightning can be cloud to air, cloud to cloud, and cloud to 

ground.  

Thunderstorms can lead to flooding, 

landslides, strong winds, and lightning. 

Roads could become impassable from 

flooding, downed trees or power lines, or a 

landslide. Downed utility poles can lead to 

utility losses, such as electricity, phone, and 

water (from loss of pumping and filtering 

capabilities). 

Lightning can damage homes and injure people. In 

the United States, an average of 300 people are 

injured and 80 people are killed by lightning each 

year. Typical thunderstorms are 15 miles in diameter 

and last an average of 30 minutes. An estimated 

100,000 thunderstorms occur each year in the United 

States, with approximately 10 percent of them 

classified as severe. During the warm season, 

thunderstorms are responsible for most of the rainfall. 

Figure 5.4.4-1 . Severe Storm Records 
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Hailstorms 

Hail forms inside a thunderstorm where there are strong updrafts of warm air and downdrafts of cold water. If a 

water droplet is picked up by the updrafts, it can be carried well above the freezing level. Water droplets freeze 

when temperatures reach 32 °F or colder. As the frozen droplet begins to fall, it might thaw as it moves into 

warmer air toward the bottom of the thunderstorm, or the droplet might be picked up again by another updraft 

and carried back into the cold air to re-freeze. With each trip above and below the freezing level, the frozen 

droplet adds another layer of ice. The frozen droplet, with many layers of ice, falls to the ground as hail (NSSL 

2021).  

High Winds 

Wind begins with differences in air pressures. It is rough horizontal movement of air caused by uneven heating 

of the earth’s surface. Wind occurs at all scales, from local breezes lasting a few minutes to global winds resulting 

from solar heating of the earth. High winds are often associated by other severe weather events such as 

thunderstorms, tornadoes, hurricanes, and tropical storms (NWS, Air Pressure and Wind 2012). 

Tornadoes 

A tornado is a violently rotating column of air that extends from a thunderstorm to the ground with an average 

forward speed of 30 miles per hour (mph).  Tornadoes typically develop from either a severe thunderstorm or 

hurricane as cool air rapidly overrides a layer of warm air. Tornadoes can occur at any time of the year, with 

peak seasons at different times for different states (NWS, Thunderstorms, Tornadoes, Lightning...Nature's Most 

Violent Storms 2010).  

Hurricanes/Tropical Storms 

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce 

strong winds of 39 to 73 mph and heavy rain. A hurricane is a tropical storm that attains hurricane status when 

its wind speed reaches 74 mph or higher. Tropical systems can develop in the Atlantic between the Lesser 

Antilles and the African coast or in the warm tropical waters of the Caribbean Sea and Gulf of Mexico. These 

storms can move up the Atlantic coast of the United States, impacting the eastern seaboard, or move into the 

United States through the states along the Gulf Coast, bringing wind and rain as far north as New England before 

moving eastward offshore (NWS, Tropical Definitions 2021). 

Though Westchester County is at some distance from open waters, the Hudson River is tidally influenced and 

coastal storms, such as hurricanes and tropical storms, can impact the County (DHSES 2019). Hurricanes and 

tropical storms can impact Westchester County from June to November, the official eastern U.S. hurricane 

season; however, late July to early October is the most likely period for hurricanes and tropical storms to impact 

Westchester County, due to the cooling of the North Atlantic Ocean waters (NYS DHSES 2014).  

Location 

All of Westchester County is exposed to high wind, lightning, windstorms, thunderstorms, hail, tornadoes, 

hurricanes, and tropical storms. Additionally, all of the county is subject to high winds from severe weather 

events. According to the FEMA Winds Zones of the United States map, Westchester County is located in Wind 

Zone II. In this zone, wind speeds can reach up to 160 mph. Additionally, the County is located within a 

“Hurricane Susceptible Region”, meaning Westchester County is susceptible to hurricanes and other tropical 

cyclone events.  
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Extent 

The extent (severity or magnitude) of a severe 

storm is largely dependent upon the most 

damaging aspects of each type of severe weather. 

This section describes the extent of 

thunderstorms, lighting, hail, windstorms, 

tornadoes, hurricanes, and tropical storms in 

Westchester County.   

Thunderstorms 

Severe thunderstorm watches and warnings are 

issued by the local NWS office and the Storm 

Prediction Center (SPC). The NWS and SPC will 

update the watches and warnings and notify the 

public when they are no longer in effect. Figure 

5.4.4-2 illustrates the warnings and watches 

NWS issues for thunderstorms. Figure 5.4.4-3 

presents the severe thunderstorm risk categories, 

as provided by the SPC.  

Figure 5.4.4-3.  Severe Thunderstorm Risk Categories 

Source: NOAA SPC 2017 

Lightning 

Lightning is associated with moderate to severe thunderstorms. Lightning severity is determined by the 

frequency of lightning strikes during a storm. The New York City Office of Emergency Management notes that 

lightning strikes occur with moderate frequency in the State of New York, with 3.8 strikes occurring per square 

Figure 5.4.4-2.  NWS Warnings and Watches for 

Thunderstorms 
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mile each year. Multiple devices are available to track and monitor the frequency of lightning (NYC Emergency 

Management 2020). 

Hailstorms 

The severity of hail is measured by duration, hail size, and geographic 

extent. Hail can exhibit a variety of sizes, though only the very largest 

hail stones pose serious risk to people, if exposed (DHSES 2019). The 

size of hail is estimated by comparing it to a known object. The 

Tornado and Storm Research Organization (TORRO) Hailstorm 

Intensity Scale (H0 to H10) relates typical damage and hail sizes. Refer 

to Appendix E (Supplementary Data) for a table that outlines the 

TORRO scale.  

High Winds 

The following table provides the descriptions of winds and their 

associated sustained wind speed used by the NWS during wind-

producing events.  The Beaufort wind scale, developed in 1805, is also 

used today to classify wind conditions, and is provided in Appendix E 

(Supplementary Data). 

Table 5.4.4-1. NWS Wind Descriptions 

Descriptive Term Sustained Wind Speed 
(mph) 

Strong, dangerous, or damaging ≥40 

Very Windy 30-40

Windy 20-30

Breezy, brisk, or blustery 15-25

None 5-15 or 10-20

Light or light and variable wind 0-5
Source: NWS 2010  

mph miles per hour 

The NWS issues advisories and warnings for winds that are typically site-specific. The NWS issues high wind 

advisories, watches, and warnings when wind speeds can pose a hazard or are life threatening. The criterion for 

each of these varies from state to state. According to the NWS (2020), wind warnings and advisories for New 

York State are as follows:  

• High Wind Warnings are issued when sustained wind speeds of 40 mph or greater lasting for one hour

or longer or for winds of 58 mph or greater for any duration or widespread damage are possible.

• Wind Advisories are issues when sustained winds of 30 to 39 mph are forecast for one hour or longer,

or wind gusts of 46 to 57 mph for any duration.

Tornadoes 

The magnitude or severity of a tornado is categorized using the Enhanced Fujita Tornado Intensity Scale (EF 

Scale). This is the scale now used exclusively for determining tornado ratings by comparing wind speed and 

actual damage. Figure 5.4.4-5 illustrates the relationship between EF ratings, wind speed, and expected tornado 

damage. 

Figure 5.4.4-4. Hail Size Chart 

Archived File - May Not Be ADA Compliant



 Section 5.4.4: Risk Assessment – Severe Storm 

5.4.4-5 Westchester County, New York 2021 Hazard Mitigation Plan Update 

Figure 5.4.4-5 Explanation of EF-Scale Ratings 

Source: NOAA 2020 

Tornado watches and warning are issued by the local NWS office. A tornado watch is released when tornadoes 

are possible in an area. A tornado warning means a tornado has been sighted or indicated by weather radar. The 

current average lead time for tornado warnings is 13 minutes. Occasionally, tornadoes develop so rapidly, that 

little, if any, advance warning is possible (NOAA SPC 2018).  

Hurricanes/Tropical Storms 

The extent of a hurricane or tropical storm is commonly categorized in accordance with the Saffir-Simpson 

Hurricane Wind Scale, which assigns a designation of tropical storm for storms with sustained wind speeds 

below 74 mph and a hurricane category rating of 1–5 based on a hurricane’s increasing sustained wind speed. 

This scale estimates potential property damage. Hurricanes reaching Category 3 and higher are considered major 

hurricanes because of their potential for significant loss of life and damage. Tropical Storms and Category 1 and 

2 storms are still dangerous and require preventative measures (NOAA 2020). Figure 5.4.4-6 presents this scale, 

which is used to estimate the potential property damage and flooding expected when a hurricane makes landfall. 

Peak wind speed projections were generated using HAZUS-MH v5.0. HAZUS-MH v5.0 estimated the maximum 

3-second gust wind speeds for Westchester County to be between 39 and 73 mph for the 100-year MRP event

(tropical storm-force winds). The maximum 3-second gust wind speeds for Westchester County range from 74
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to 95 mph for the 500-year MRP event (Category 1-force winds). The associated impacts and losses from these 

100-year and 500-year MRP hurricane event model runs are reported in the Vulnerability Assessment.

Figure 5.4.4-6 The Saffir-Simpson Scale 

Source: NOAA 2020 
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Figure 5.4.4-7 Wind Speeds for the 100-Year Mean Return Period Hurricane Wind Event 
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Figure 5.4.4-8 Wind Speeds for the 500-Year Mean Return Period Hurricane Wind Event 
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Previous Occurrences and Losses 

Several sources have provided historical information regarding previous occurrences and losses associated with 

severe storm events in Westchester County. According to NOAA-NCEI Storm Events Database, Westchester 

County has been impacted by 203 severe storm events that caused no fatalities, 12 injuries, $26.5 million in 

property damage, and $0 in crop damage.  However, these numbers only include events that were reported to 

NOAA-NCEI and may not represent all severe storms that impacted the County. 

Table 5.4.4-2. Severe Storm Events 1950 - June 2021 

Hazard Type Number of 
Occurrences 

Between 1950 and 
2020 

Total 
Fatalities 

Total 
Injuries 

Total Property 
Damage ($) 

Total Crop 
Damage ($) 

Funnel Cloud 5 - - - - 

Hail 68 - - $250 $250 

Heavy Rain 37 - - - - 

High Wind 52 8 2 $3.98 M - 

Hurricane 12 - - - - 

Lightning 17 1 4 $301,750 - 

Strong Wind 33 2 4 $818,000 - 

Thunderstorm Wind 273 2 8 $1.83 M - 

Tornado 9 1 8 $10.475 M - 

Tropical Depression 0 - - - - 

Tropical Storm 5 - - $8,000 - 

TOTAL 511 14 26 $17.4 M $250.00 

Source: NOAA-NCEI 2020; NHC 2020 

* Includes Hurricane Sandy event

** Number of events were collected from NOAA-NCEI. 

*** Tropical Storm includes one extra-tropical storm. 

M: Million, K: Thousand 

FEMA Major Disasters and Emergency Declarations 

Between 1954 and September 2021, New York State was included in 61 FEMA declared severe storm-related 

major disaster declarations (DR) or emergencies (EM) classified as one or a combination of the following 

hazards: coastal storm, high tides, heavy rain, flooding, hurricane, ice storm, severe storms, thunderstorms, 

tornadoes, tropical storm, straight-line winds, and landslides. Of those declarations, Westchester County was 

included in 16 declarations (FEMA 2020). Table 5.4.4-3 lists FEMA DR and EM declarations for Westchester 

County. 

Table 5.4.4-3. Severe Storm-Related FEMA Declarations for Westchester County, 1954 to September 

2021 

Disaster 
Number 

Declaration 
Date Event Date Incident Type Title 

DR-4615 September 5, 
2021 

September 1, 2021 – September 3, 2021 Hurricane Remnants of Hurricane Ida 

EM-3572 September 2, 
2021 

September 1, 2021 – September 3, 2021 Hurricane Remnants of Hurricane Ida 

EM-3565 August 22, 
2021 

August 21, 2021 – August 24, 2021 Hurricane Hurricane Henri 
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Disaster 
Number 

Declaration 
Date Event Date Incident Type Title 

DR-4567 October 2, 
2020 

August 4, 2020 Hurricane Tropical Storm Isaias 

DR-4085 October 30, 
2012 

October 27, 2012 -- November 8, 2012 Hurricane Hurricane Sandy 

EM-3351 October 28, 
2012 

October 27, 2012 -- November 8, 2012 Hurricane Hurricane Sandy 

DR-4020 August 31, 
2011 

August 26, 2011 -- September 5, 2011 Hurricane Hurricane Irene 

EM-3328 August 26, 
2011 

August 25, 2011 -- September 5, 2011 Hurricane Hurricane Irene 

DR-1692 April 24, 
2007 

April 14, 2007 -- April 18, 2007 Severe Storm(s) Severe Storms and Inland Coastal 
Flooding 

DR-1589 April 19, 
2005 

April 2, 2005 -- April 4, 2005 Severe Storm(s) Severe Storms and Flooding 

DR-1534 August 3, 
2004 

May 13, 2004 -- June 17, 2004 Severe Storm(s) Severe Storms and Flooding 

DR-1296 September 
19, 1999 

September 16, 1999 -- September 18, 
1999 

Hurricane Hurricane Floyd Major Disaster 
Declaration 

EM-3149 September 
18, 1999 

September 16, 1999 -- September 18, 
1999 

Hurricane Hurricane Floyd Disaster 
Declaration 

DR-1095 January 24, 
1996 

January 19, 1996 -- January 30, 1996 Flood Severe Storms and Flooding 

DR-487 October 2, 
1975 

October 2, 1975 Flood Storms, Rains, Landslides, and 
Flooding 

DR-311 September 
13, 1971 

September 13, 1971 Flood Severe Storms & Flooding 

Source: FEMA 2020 

USDA Declarations 

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate 

counties as disaster areas to make emergency loans to producers suffering losses in those counties and in counties 

that are contiguous to a designated county. Between 2014 and 2021, Westchester County was included in four 

USDA declarations involving severe storm weather: 

• S3593 – Excessive rain and related flooding, high winds, and hail – May 2013

• S3747 - Excessive Rain, Flash Flooding, Flooding, High Winds, and Hail – April-July 2014

• S4478 – Excessive rainfall – August-November 2018

• S4479 – Excessive precipitation – July 2018

Previous Events 

Figure 5.4.4-9 from the NOAA Historical Hurricane Tracker illustrates the tracks of storms between 1842 and 

2018 within 65 miles of Westchester County. Westchester County is occasionally impacted by hurricanes, 

tropical storms, or tropical depressions.  
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Figure 5.4.4-9 Historical Hurricane Tracks within 60 nautical miles of Westchester County, 1861 to 

2020 

Source: NOAA Historical Hurricane Tracks 2020 (names of storms will be added when available) 

Note: Category refers to tropical cyclone strength. TS: Tropical Storm, TD: Tropical Depression, ET: Extra-tropical Storm, H1: Category 1 

Hurricane, H2: Category 2 Hurricane, H3: Category 3 Hurricane, H4: Category 4 Hurricane. 

The NOAA National Centers for Environmental Information (NCEI) Storm Events database records severe 

storm events. For this HMP update, known severe storm events that have impacted Westchester County between 

2015 and 2020 are identified in Table 5.4.4-4. With documentation of severe storms for New York State and 

Westchester County being extensive, not all sources have been identified or researched. Therefore, Table 5.4.4-4 

may not include all events that have occurred in the county. For events prior to 2015, refer to Appendix E 

(Supplementary Data). For detailed information on damages and impacts to each municipality, refer to Section 

9 (Jurisdictional Annexes).  

Archived File - May Not Be ADA Compliant



 Section 5.4.4: Risk Assessment – Severe Storm 

5.4.4-6 Westchester County, New York 2021 Hazard Mitigation Plan Update 

Table 5.4.4-4. Severe Storm Events in Westchester County, 2015 to April 2020 

Dates of Event Event Type** 

FEMA 
Declaration 

Number 
(if applicable) 

County 
Designated? Event Details* 

February 15, 
2015 

Strong Wind N/A N/A An area of low pressure deepened as it tracked to the northeast of the local region resulting 
in strong winds. A mesonet station around 1 mile west northwest of Sparta measured 
sustained winds of 37 mph at 7:02 am. The ASOS at White Plains Airport measured 
sustained winds of 38 mph at 10:03 am. $20,000 in property damage was reported 

March 17, 2015 Strong Wind N/A N/A Strong winds were observed behind a cold front. A wind gust of 56 mph was observed at 
White Plains Airport at 4:00 pm. $10,000 in property damage was reported. 

May 28, 2015 Thunderstorm Wind N/A N/A A passing cold front triggered some isolated severe thunderstorms, bringing damaging wind 
gusts and large hail to Westchester County. Trees were reported down in South Salem and 

Lewisboro. 

June 23, 2015 Thunderstorm Wind N/A N/A A passing cold front triggered widespread severe thunderstorms across Long Island and 
isolated severe thunderstorms across the lower Hudson Valley and Queens. 

February 16, 
2016 

Strong Wind N/A N/A Strong to isolated high winds occurred ahead of an area of low pressure and associated 
frontal boundary. A mesonet reported a wind gust to 53 mph at 248 pm. $20,000 in property 

damage was reported. 

February 24, 
2016 

Thunderstorm Wind N/A N/A A passing cold front triggered severe thunderstorms across Southeastern New York. A gust 
of 67 mph was measured at the Larchmont Harbor mesonet location. 

March 28, 2016 Strong Wind N/A N/A Strong Winds occurred behind deepening low pressure. The ASOS at Westchester County 
Airport measured a wind gust up to 51 mph at 839 pm. $10,000 in property damage was 

reported. 

June 5, 2016 Thunderstorm Wind N/A N/A A passing cold front triggered isolated severe thunderstorms over the Bronx and 
Westchester Counties. 

July 14, 2016 Thunderstorm Wind N/A N/A An approaching trough of low pressure triggered a line of strong to severe storms that 
impacted Queens, Nassau and Westchester counties. Trees, large tree branches and power 

lines were reported down at the intersection of Upland and Woodcrest Avenues just 
northeast of White Plains. $2,500 in property damage was reported. 

August 13, 2016 Thunderstorm Wind N/A N/A A trough of low pressure and passing upper level disturbance triggered an isolated severe 
thunderstorm that impacted Westchester County. A tree was reported down at the 

intersection of Croton Dam Road and Route 129 just northwest of Croton Gorge Park in the 
Village of Croton on Hudson. 

December 15, 
2016 

Strong Wind N/A N/A Strong winds occurred behind a deep area of low pressure. Near Mamaroneck, a wind gust 
up to 50 mph was observed at 1227 pm. $50,000 in property damage was reported. 

March 2, 2017 Strong Wind N/A N/A Gusty northwest winds occurred behind a strong cold front. At 749 am in the town of 
Bedford, Springhurst Road was closed due to a downed tree per social media reports. A gust 
up to 55 mph was measured at nearby White Plains Airport at 911 am. $50,000 in property 

damage was reported. 

July 13, 2017 Thunderstorm Wind N/A N/A A cold front pushing south through the Lower Hudson Valley triggered a severe 
thunderstorm in Westchester County. Trees were reported down on wires on Stoney Street, 

south of East Main Street near Shrub Oak. $2,500 in property damage was reported. 
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Dates of Event Event Type** 

FEMA 
Declaration 

Number 
(if applicable) 

County 
Designated? Event Details* 

August 2, 2017 Hail N/A N/A A passing upper level disturbance triggered multiple severe storms, impacting Orange and 
Westchester counties. Nickel sized hail was reported in the City of Yonkers by a trained 

spotter. Golfball size hail was reported in Thornwood by a trained spotter. 

October 29, 2017 Strong Wind N/A N/A A low pressure system rapidly intensified as it moved north, passing west of the local area. 
A mesonet station near Mamaroneck reported a wind gust up to 57 mph at 1236 am on the 
30th. A mesonet station near Ossining measured a wind gust up to 53 mph at 1243 am on 

the 30th. 

November 19, 
2017 

Strong Wind N/A N/A Strong gusty northwest winds occurred behind a strong cold front. A trained spotter reported 
two trees down on Feniminore Road with multiple tree limbs down. This was due to the 
winds and occurred around 1015 am in the Town of Mamaroneck. $2,000 in property 

damage was reported. 

April 16, 2018 Strong Wind N/A N/A Strong winds occurred ahead of deep low pressure and associated warm front. The media 
reported a large tree down on a home on Nuber Avenue in the City of Mount Vernon. This 
occurred around 715 am, and the home was uninhabitable. A mesonet station in Larchmong 
Harbor measure a 61 mph wind gust at 556 am. The instrument is elevated at a height of 40 
ft. In the Village of Tarrytown, route 119 was closed in both directions at the junction with 

I-287 due to downed wires around 9 am per media. $100,000 in property damage was
reported. 

May 3, 2018 Thunderstorm Wind N/A N/A Severe thunderstorms moved across Westchester County ahead of a cold front. A sixty 
seven mile per hour gust was reported at the Tappan Zee Light mesonet location. Trees were 
reported down in Pleasantville, Thronwood, Armonk, Bedford, and Quarry Heights. $20,500 

in property damage was reported. 

May 15, 2018 Thunderstorm Wind N/A N/A An approaching cold front triggered numerous severe thunderstorms over southeastern New 
York. These storms produced 3 tornadoes in the Lower Hudson Valley, as well as 

microbursts and macroburts. A 67 mile per hour gust was reported at Tappan Zee Light 
mesonet. In North Salem, a microburst resulted in a track of downed trees of 250 yards 

along Route 22. $75,000 in property damage was reported. On Broadway Road in Irvington 
near Route 9, large tree limbs and branches down. $2,000 in property damage was reported. 

In the Town of Somers, Route 116 was closed due to downed trees.  Trees also down on 
Route 202. $7,000 in property damage was reported. 

June 18, 2018 Thunderstorm Wind N/A N/A A prefrontal trough ahead of a cold front approaching from the west brought severe weather 
to Southeastern New York. In Jefferson Valley, a 25 foot tree split at top of tree along with 
numerous large branches down on Adrea Road. $4,000 in property damage was reported. 

June 24, 2018 Thunderstorm Wind N/A N/A A cold front from the northwest approached the region bringing strong to severe 
thunderstorms across Southeast New York. Tappan Zee Light 14 Station measured a 62 mph 

gust. Trees were reported down in the Village of Croton on Hudson, Scarborough, the 
Village of Pleasantive, and Quarry Heights. $7,000 in property damage was reported. 

July 17, 2018 Thunderstorm Wind N/A N/A A cold front approached from the west and brought a line with isolated severe thunderstorms 
across Westchester County. In Scarborough, trees were down in Law Park and a tree was 
down on power lines near the Taconic overpass to Dogwood Lane.  Other branches were 
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Dates of Event Event Type** 

FEMA 
Declaration 

Number 
(if applicable) 

County 
Designated? Event Details* 

also reported down. $3,000 in property damage was reported. In Hawthorne, a downed tree 
was reported on Taconic State Parkway northbound ramp to Exit 6. $4,000 in property 

damage was reported. 

August 3, 2018 Thunderstorm Wind N/A N/A A weak surface trough of low pressure along with an upper level trough approaches from the 
west to bring severe thunderstorms to the region. In the Village of Croton on Hudson, a tree 

branch was down blocking Teatown Road. $1,000 in property damage was reported. 

August 7, 2018 Thunderstorm Wind N/A N/A A hot and humid airmass with a weak surface trough, in association with an upper level 
trough triggered thunderstorms across the region. In Harrison, power lines were down on 

North Street and $2,000 in property damage was reported. 

August 17, 2018 Thunderstorm Wind N/A N/A A pre-frontal trough and mid level disturbance triggered severe thunderstorms across the 
region. Trees were reported down in Hawthorne, Banksville, and the Town of Bedford. 

$14,000 in property damage was reported. 

October 2, 2018 Tornado, 
Thunderstorm Wind 

N/A N/A An approaching cold front triggered severe thunderstorms across southeastern New York, 
they produced 3 tornadoes across Rockland, Westchester and Suffolk Counties. A National 
Weather Service (NWS) Storm Survey of damage in the town of New Castle New York was 
conducted in conjunction with the Westchester County Office of Emergency Management, 

and New Castle Police. Based on the results of this survey and NWS Doppler Radar the 
following results were determined.  The tornado began just west of the Taconic State 

Parkway, near the Hamlet of Millwood, and ended near Taylor Road south of the Hamlet of 
Mount Kisco. Many trees were uprooted or snapped along the path. There was also some 

roof damage to a few homes along the tornado's path.  The strongest damage occurred along 
route 100 in Millwood, with many large hardwood trees uprooted and snapped. This damage 
is consistent with maximum wind speeds of around 110 mph, making this an EF-1 tornado. 

The tornado had a maximum path width of around 300 yards and was on the ground 
continuously for around three and three-quarter miles. Trees and wires were reported down 

in Croton Heights and the Village of Mount Kisco. $59,000 in property damages were 
reported. 

October 27, 2018 Strong Wind N/A N/A A coastal storm moved to the east of the area. A mesonet station in Larchmont Harbor 
reported a wind gust up to 55 mph at 551 am. $10,000 in property damage was reported. 

November 15, 
2018 

Strong Wind N/A N/A Strong east to northeast winds developed across the region Thursday Night into early Friday 
morning, as an intensifying coastal storm tracked across the area. The elevated mesonet 

station in Larchmont Harbor reported winds in excess of 50 mph shortly after midnight on 
the 16th of November. $10,000 in property damage was reported.  

November 26, 
2018 

Strong Wind N/A N/A A coastal storm passed east of Long Island on the 26th on November. The mesonet station 
in Larchmont Harbor measured a wind gust up to 50 mph around 801 pm. $10,000 in 

property damage was reported. 

January 21, 2019 Strong Wind N/A N/A Deep low pressure tracked to the northeast of the area. The ASOS at Westchester Airport 
reported a 52 mph wind gust at 455 pm. $10,000 in property damage was reported. 

January 30, 2019 Strong Wind N/A N/A Strong winds occurred behind low pressure and cold front. Two mesonet station reported a 
50 mph gust. Larchmont Harbor reported this around 449 pm, and the station along the 
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Dates of Event Event Type** 

FEMA 
Declaration 

Number 
(if applicable) 

County 
Designated? Event Details* 

Tappan Zee Light reported the gust around 553 pm. The ASOS at Westchester Airport 
reported a sustained wind of 32 mph at 412 pm. $10,000 in property damage was reported. 

July 17, 2019 Thunderstorm Wind N/A N/A An approaching cold front and mid level shortwave triggered severe thunderstorms that 
impacted Southeastern New York. Trees and wires were reported down in the Village of 

Tuckahoe and Dunwoodie. $17,000 in property damage was reported. 

July 22, 2019 Thunderstorm Wind N/A N/A A cold front stalled as a stationary boundary triggering severe thunderstorms that impacted 
Southeastern New York. Trees were reported in the City of Peekskill and Purdy Station. 

$4,000 in property damage was reported. 

August 3, 2019 Thunderstorm Wind N/A N/A A cold front and an upper level low north of the region triggered severe thunderstorms 
across Southeastern New York. A tree down near Croton Falls caused damage to the third 
rail on the Metro North Harlem line resulting in delays. $1,000 in property damage was 

reported. In the Town of Somers, tree limbs were down and yard furniture was tossed and 
damaged due to thunderstorm wind gusts. $2,000 in property damage was reported. 

August 7, 2019 Thunderstorm Wind N/A N/A A cold front and an upper level disturbance triggered strong to severe thunderstorms across 
Southeastern New York. Trees were reported down onto the roadway near the Rye Metro 
North station resulting in hundreds with power. $3,000 in property damage was reported. 

October 16, 2019 Strong Wind N/A N/A Strong winds occurred behind a deep low pressure. A 55 mph wind gust was reported at 
White Plains, Westchester County Airport at 1154 pm. A 54 mph wind gust was measured 
by a mesonet station along Tappan Zee Light 14 at 1141 pm. $50,000 in property damage 

was reported. 

October 31, 2019 Strong Wind N/A N/A Strong winds occurred behind low pressure and strong cold front. The broadcast media 
reported one injury from a tree down in the town of New Rochelle around 6 pm. This 

occurred on Mountain Avenue and Maywood Road. At 1155 pm, the mesonet station on 
Larchmont Harbor measured a 56 mph gust. $50,000 in property damage was reported. 

November 1, 
2019 

Strong Wind N/A N/A Strong winds occurred behind low pressure and strong cold front. The mesonet station at 
Tappan Zee Light measured a 54 mph wind gust at 121 am. $50,000 in property damage was 

reported. 

January 16, 2020 Strong Wind N/A N/A Strong winds occurred behind a cold front and deepening low pressure. The ASOS at White 
Plains Westchester Airport measured a 52 mph wind gust at 253 pm. A sustained wind of 37 
mph was measured at White Plains Westchester Airport at 419 pm. At 251 pm, the elevated 

mesonet station Tappan Zee Light measured a 61 mph wind gust. $50,000 in property 
damage was reported. 

August 3, 2020 Tropical Storm Isaias DR-4567 Yes Tropical Storm Isaias passed through the region. In Westchester Valley, downed trees left 
the Town Hall without power and cable for two days. Damages to Town roads exceeded 

$122,000. Nearly all of the County, including 90% of NYSEG customers, was left without 
power, and the County was in a Declared State of Emergency (Patch.com 2020). The 

National Guard was deployed to distribute water to municipalities and the damage was 
reported to exceed that of Superstorm Sandy (Westchester County Online 2020).  

August 21-24, 
2021 

Hurricane Henri EM-3565 Yes Rainfall totals in Westchester County included: 6.43 inches in the City of New Rochelle, 
5.29 inches in Tarrytown, 5 inches in Rye, 4.8 inches in Elmsford, 4.7 inches in the Village 
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Dates of Event Event Type** 

FEMA 
Declaration 

Number 
(if applicable) 

County 
Designated? Event Details* 

of Scarsdale, and 4 inches in Briarcliff Manor.  Flash flooding was reported throughout the 
County, closing roadways and impacting emergency response. 

September 1-3, 
2021 

Remnants of 
Hurricane Ida 

DR-4615 Yes Remnants of Hurricane Ida from heavy rain and flooding to Westchester County.  Numerous 
roadways were flooded and closed, with several cars become stuck in floodwaters.  Downed 

trees fell across roadways and took down power lines.   
Source(s): FEMA 2020; NOAA-NCEI 2020; NYS HMP 2019 

* Many sources were consulted to provide an update of previous occurrences and losses; event details and loss/impact information may vary and has been summarized in the above table 

** Only thunderstorm wind events with property damages of $10K or greater are listed. There were 26 days of thunderstorm winds with 59 individual reports and a total of $359,000 in property

damages. 

FEMA Federal Emergency Management Agency 

HMP Hazard Mitigation Plan 

NCDC National Climatic Data Center 

NOAA National Oceanic and Atmospheric Administration 

NWS National Weather Service 

NYS New York State
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Probability of Future Occurrences 

Table 5.4.4-5 summarizes data regarding the probability of occurrences of severe storm events in Westchester 

County based on the historic record. Of severe storm hazards, thunderstorm events are the most commonly 

occurring in Westchester County, followed by hail events. The information used to calculate the probability of 

occurrences is based solely on NOAA-NCEI storm events database results.  

Table 5.4.4-5. Probability of Future Occurrence of Severe Storm Events 

Hazard Type Number of Occurrences Between 
1954 and May 2021 

% Chance of Occurring in Any 
Given Year 

Funnel Cloud 5 2.8% 

Hail 68 95.7% 

Heavy Rain 37 52.1% 

High Wind 52 73.2% 

Hurricane 12 16.9% 

Lightning 17 23.9% 

Strong Wind 33 46.5% 

Thunderstorm Wind 272 100% 

Tornado 9 12.7% 

Tropical Depression 0 0% 

Tropical Storm 5 2.8% 

TOTAL 510 100.0% 

Source: NOAA-NCEI 2021; NHC 2021 

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected storm events since 1968. 

Due to limitations in data, not all severe storm events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, 

the number of hazard occurrences is underestimated. 

Westchester County is expected to continue experiencing direct and indirect impacts of severe storms annually. 

These storms may induce secondary hazards such as flooding and utility failure. The identified hazards of 

concern for Westchester County were ranked in Section 5.3 (Hazard Ranking).  The probability of occurrence, 

or likelihood of the event, is among the parameters used for hazard rankings. Based on historical records and 

input from the Planning Committee, the probability of occurrence for severe storms in the county is considered 

frequent (event has 100 percent annual probability and might occur multiple times per year). 

Climate Change Projections 

Climate change is beginning to affect both people and resources in New York State, and these impacts are 

projected to continue growing. Impacts related to increasing temperatures and sea level rise are already being 

felt in the State. ClimAID: the Integrated Assessment for Effective Climate Change in New York State 

(ClimAID) was undertaken to provide decision-makers with information on the State’s vulnerability to climate 

change and to facilitate the development of adaptation strategies informed by both local experience and scientific 

knowledge (New York State Energy Research and Development Authority [NYSERDA] 2011). Westchester 

County is located in ClimAID Region 5, which includes the East Hudson and Mohawk River Valleys. Table 

5.4.4-6 provides the projected seasonal precipitation changes for Region 5 (NYSERDA 2014). 
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Table 5.4.4-6. Projected Seasonal Precipitation Change in Region 5, 2050s (% change) 

Winter Spring Summer Fall 

+5 to +15 -5 to +10 -5 to +5 -5 to +10
Source: NYSERDA 2011 

The projected increase in precipitation is expected to fall in heavy downpours and less in light rains. The 

distribution of precipitation is expected to become less even with climate change. Increased precipitation will 

likely be experienced in the winter months as rain, with potentially less precipitation in the summer and fall. 

Downpours will likely increase in intensity and frequency. This may impact drinking water through flooding 

contaminating wells; heighten the risk of riverine flooding; flood key rail lines, roadways, and transportation 

hubs; and increase delays and hazards related to extreme weather events (NYSERDA 2011, 2014). Less frequent 

rainfall during the summer months may hamper water supply provision during these months. Furthermore. 

increased water temperatures in rivers and streams will have impacts upon aquatic health and reduce the capacity 

of streams to assimilate effluent wastewater treatment plants and industrial discharges (NYSERDA 2011).  

Figure 5.4.4-10 displays the projected rainfall and frequency of extreme storms in New York State. The amount 

of rainfall in a 100-year event is projected to increase. However, the return period (or number of years between 

storms) is projected to decrease. Rainstorms are anticipated to be more severe and more frequent (NYSERDA 

2011). 

Figure 5.4.4-10 Projected Rainfall and Frequency of Extreme Storms 

Source: NYSERDA 2011 

5.4.2 Vulnerability Assessment 

All assets in Westchester County are at risk to hurricane and tropical storm events. Potential losses associated 

with high-wind events were calculated for two probabilistic hurricane events: the 100-year and 500-year MRP 

hurricane events.  The impacts on population, existing structures, critical facilities, lifelines and the economy are 

presented below. 

Impact on Life, Health, and Safety 

The impact of a hurricane wind event on life, health, and safety is dependent upon several factors including the 

severity of the event and whether or not adequate warning time was provided to residents.  All Westchester 
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County residents are at risk to the impacts caused by hurricane wind events (968,065 persons; 2015-2019 ACS 

5-year Estimate).

Research has shown that some populations, while they may not have more hazard exposure, may experience 

exacerbated impacts and prolonged recovery if/when impacted.  This is due to many factors including their 

physical and financial ability to react or respond during a hazard.  Economically disadvantaged populations are 

vulnerable because they are likely to evaluate their risk and make decisions based on the major economic impact 

to their family and may not have funds to evacuate.  The population over the age of 65 is also vulnerable and, 

physically, they may have more difficulty evacuating.   Additionally, the elderly are considered vulnerable 

because they require extra time or outside assistance during evacuations and are more likely to seek or need 

medical attention which may not be available due to isolation during a storm event.  Please refer to Section 4 

(County Profile) for the statistics of these populations. 

Residents may be displaced or require temporary to long-term sheltering.  In addition, downed trees, damaged 

buildings and debris carried by high winds can lead to injury or loss of life.  Socially vulnerable populations are 

most susceptible, based on a number of factors including their physical and financial ability to react or respond 

during a hazard and the location and construction quality of their housing.  Hazus estimates there will be zero 

displaced households and no people will require temporary shelter due to a 100-year MRP event and 

approximately 525 households will become displaced, and 343 persons will seek short-term sheltering caused 

by the 500-year MRP event.  Refer to Table 5.4.4-7 for the number of persons impacted by the 500-year MRP 

hurricane wind event summarized by jurisdiction.  Please note that estimates are only based on wind speed and 

do not account for sheltering needs associated with flooding and storm surge that may accompany coastal storm 

events. 

Table 5.4.4-7. Estimated Number of Households and Number of Persons Seeking Short-Term 

Sheltering During a 500-Year Mean Return Period Hurricane Wind Event 

Jurisdiction 500-Year Mean Return Period Hurricane

Displaced Households Persons Seeking Short-
Term Sheltering 

Ardsley (V) 0 0 

Bedford (T) 3 2 

Briarcliff Manor (V) 0 0 

Bronxville (V) 3 2 

Buchanan (V) 0 0 

Cortlandt (T) 0 0 

Croton-on-Hudson (V) 0 0 

Dobbs Ferry (V) 4 2 

Eastchester (T) 7 3 

Elmsford (V) 1 1 

Greenburgh (T) 13 8 

Harrison (T) 17 10 

Hastings-on-Hudson (V) 1 0 

Irvington (V) 3 1 

Larchmont (V) 6 3 

Lewisboro (T) 1 0 

Mamroneck (T) 18 9 

Mamaroneck (V) 27 15 

Mount Kisco (T) 4 2 

Mount Pleasant (T) 1 1 

Mount Vernon (C) 60 41 

New Castle (T) 2 1 

New Rochelle (C) 71 48 

North Castle (T) 0 0 
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Jurisdiction 500-Year Mean Return Period Hurricane

Displaced Households Persons Seeking Short-
Term Sheltering 

North Salem (T) 0 0 

Ossining (T) 1 0 

Ossining (V) 8 6 

Peekskill (C) 1 1 

Pelham (T)* 5 3 

Pelham (V) 3 2 

Pelham Manor (V) 2 1 

Pleasantville (V) 2 1 

Port Chester (V) 44 38 

Pound Ridge (T) 0 0 

Rye (C) 21 12 

Rye Brook (V) 7 4 

Scarsdale (T) 6 4 

Sleepy Hollow (V) 4 3 

Somers (T) 3 1 

Tarrytown (V) 4 2 

Tuckahoe (V) 8 4 

White Plains (C) 53 32 

Yonkers (C) 114 82 

Yorktown (T) 2 1 

Westchester County (Total) 525 343 
Source: Hazus v5.0  

Notes: C = City; T = Town; V = Village 

*The Town of Pelham is the aggregate of the Village of Pelham and the Village of Pelham Manor 

Impact on General Building Stock 

Damage to buildings is dependent upon several factors, including wind speed, storm duration, and path of the 

storm track.  Building construction also plays a major role in the extent of damage resulting from a coastal storm. 

Due to differences in construction, residential structures are generally more susceptible to wind damage than 

commercial and industrial structures.  Mobile/manufactured homes, and structures constructed of wood and 

masonry buildings, in general, tend to experience more damage than concrete or steel buildings.   

To better understand these risks, Hazus was used to estimate the expected wind-related building damages. 
Specific types of wind damages are also summarized in Hazus at the following wind damage categories: no 
damage/very minor damage, minor damage, moderate damage, severe damage, and total destruction.  Table 
5.4.4-8 summarizes the definition of the damage categories.  Table 5.4.4-9 summarizes the number and type of 
buildings and their estimated severity of expected damage. 

Table 5.4.4-8. Description of Damage Categories 

Qualitative Damage Description Roof 
Cover 

Failure 

Window 
Door 

Failures 

Roof 
Deck 

Missile 
Impacts on 

Walls 

Roof 
Structure 

Failure 

Wall 
Structure 

Failure 

No Damage or Very Minor Damage 
Little or no visible damage from the 

outside. No broken windows, or failed 
roof deck. Minimal loss of roof cover, 

with no or very limited water 
penetration. 

≤2% No No No No No 

Minor Damage 
Maximum of one broken window, door 

or garage door. Moderate roof cover loss 
that can be covered to prevent additional 

water entering the building. Marks or 

>2% and
≤15%

One 
window, 
door, or 

garage door 
failure 

No <5 impacts No No 
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Qualitative Damage Description Roof 
Cover 

Failure 

Window 
Door 

Failures 

Roof 
Deck 

Missile 
Impacts on 

Walls 

Roof 
Structure 

Failure 

Wall 
Structure 

Failure 

dents on walls requiring painting or 
patching for repair. 

Moderate Damage 
Major roof cover damage, moderate 

window breakage. Minor roof sheathing 
failure. Some resulting damage to 
interior of building from water. 

>15% and
≤50%

> one and ≤
the larger of

20% & 3 

1 to 3 
panels 

Typically 
5 to 10 
impacts 

No No 

Severe Damage 
Major window damage or roof sheathing 

loss. Major roof cover loss. Extensive 
damage to interior from water. 

>50% > the larger
of 20% & 3
and ≤50%

>3 and
≤25%

Typically 
10 to 20 
impacts 

No No 

Destruction 
Complete roof failure and/or, failure of 
wall frame. Loss of more than 50% of 

roof sheathing. 

Typically 
>50%

>50% >25% Typically 
>20

impacts 

Yes Yes 

Source: Hazus Hurricane Technical Manual 

Table 5.4.4-9. Expected Severity of Damages from the 100-Year and 500-Year Mean Return Period 

Hurricane Wind Events 

Occupancy 
Class 

Total 
Number of 
Buildings 

in 
Occupancy 

Severity of Expected 
Damage 

100-Year Mean Return
Period Hurricane

500-Year Mean Return
Period Hurricane

Building 
Count 

Percent of 
Buildings in 
Occupancy 

Class 
Building 

Count 

Percent of 
Buildings in 
Occupancy 

Class 

Residential 
Exposure 

(Single and 
Multi-
Family 

Dwellings) 

241,605 None 240,794 99.7% 223,508 92.5% 

Minor 790 0.3% 16,860 7.0% 

Moderate 21 <0.1% 1,182 0.5% 

Severe 1 <0.1% 43 <0.1% 

Complete Destruction 0 0.0% 12 <0.1% 

Commercial 
Buildings 

20,857 None 20,711 99.3% 19,442 93.2% 

Minor 142 0.7% 1,231 5.9% 

Moderate 4 <0.1% 169 0.8% 

Severe 0 0.0% 15 0.1% 

Complete Destruction 0 0.0% 0 0.0% 

Industrial 
Buildings 

1,059 None 1,053 99.4% 1,012 95.6% 

Minor 6 0.6% 42 3.9% 

Moderate 0 0.0% 4 0.4% 

Severe 0 0.0% 1 0.1% 

Complete Destruction 0 0.0% 0 0.0% 

Government, 
Religion, 

Agricultural, 
and 

Education 
Buildings 

6,453 None 6,426 99.6% 6,121 94.8% 

Minor 27 0.4% 315 4.9% 

Moderate 1 <0.1% 16 0.2% 

Severe 0 0.0% 1 <0.1% 

Complete Destruction 0 0.0% 0 0.0% 

Source: Hazus v5.0; Westchester County GIS 2020; NYS GIS 2021; 

Notes: % = Percent; < = Less Than 

Table 5.4.4-10 summarizes the replacement cost value damage for all occupancies estimated for the 100-year 
and 500-year MRP wind-only events. Damage estimates are reported for the County’s probabilistic Hazus model 
scenarios. The data shown indicates total losses associated with wind damage to the building only.  
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The total damage to buildings for all occupancy types across Westchester County is estimated to be 
approximately $137.6 million and $982.3 million for the 100- and 500-year MRP wind-only events, respectively. 
The majority of these losses are to residential buildings (refer to Table 5.4.4-11). Due to differences in building 
construction, residential structures are generally more susceptible to wind damage than commercial and 
industrial structures. The damage counts include buildings damaged at all severity levels from minor damage to 
destruction. Total dollar damage reflects the overall impact to buildings at an aggregate level.  The City of White 
Plains is estimated to experience the greatest damage, approximately $18.4 million in a 100-year MRP event and 
$176 million in a 500-year MRP event.  

Table 5.4.4-10. Estimated Building Losses Caused by the 100-Year and 500-Year Mean Return Period 

Hurricane Wind Events – All Occupancies 

Jurisdiction 

Building 

Replacement Cost 

Value 

Total Estimated 

Building Losses 

Caused by the 100-

Year Mean Return 

Period Hurricane 

Percent 

of Total 

Total Estimated Building 

Losses Caused by the 500-

Year Mean Return Period 

Hurricane 

Percent 

of Total 

Ardsley (V) $1,184,178,473 $382,669 <0.1% $2,474,364 0.2% 

Bedford (T) $6,187,290,490 $2,841,844 <0.1% $16,166,886 0.3% 

Briarcliff Manor (V) $2,929,350,441 $1,665,746 0.1% $8,136,288 0.3% 

Bronxville (V) $2,422,176,980 $1,486,429 0.1% $9,146,950 0.4% 

Buchanan (V) $1,174,838,972 $277,163 <0.1% $1,176,853 0.1% 

Cortlandt (T) $7,539,300,494 $2,243,687 <0.1% $11,309,164 0.2% 

Croton-on-Hudson (V) $5,339,173,282 $1,029,670 <0.1% $7,029,513 0.1% 

Dobbs Ferry (V) $3,524,751,416 $776,312 <0.1% $5,044,658 0.1% 

Eastchester (T) $4,342,629,796 $2,370,016 0.1% $14,077,552 0.3% 

Elmsford (V) $2,719,155,604 $511,243 <0.1% $3,419,232 0.1% 

Greenburgh (T) $42,009,346,893 $8,808,144 <0.1% $61,038,457 0.1% 

Harrison (T) $10,415,934,158 $5,181,247 <0.1% $32,106,919 0.3% 

Hastings-on-Hudson (V) $13,267,692,589 $1,163,285 <0.1% $10,090,002 0.1% 

Irvington (V) $1,575,655,219 $993,504 0.1% $5,351,341 0.3% 

Larchmont (V) $3,287,198,418 $1,665,497 0.1% $14,980,905 0.5% 

Lewisboro (T) $5,313,683,830 $3,034,484 0.1% $18,739,863 0.4% 

Mamroneck (T) $2,363,450,350 $1,779,218 0.1% $12,440,120 0.5% 

Mamaroneck (V) $7,321,897,360 $3,258,915 <0.1% $25,329,969 0.3% 

Mount Kisco (T) $5,913,464,031 $1,653,251 <0.1% $9,257,902 0.2% 

Mount Pleasant (T) $8,309,807,831 $3,063,839 <0.1% $17,980,695 0.2% 

Mount Vernon (C) $17,021,941,779 $3,614,443 <0.1% $30,514,719 0.2% 

New Castle (T) $4,957,954,777 $3,001,158 0.1% $15,347,593 0.3% 

New Rochelle (C) $42,795,863,468 $17,709,306 <0.1% $157,010,220 0.4% 

North Castle (T) $5,067,704,057 $2,216,193 <0.1% $14,526,818 0.3% 

North Salem (T) $2,372,126,897 $1,102,457 <0.1% $6,729,834 0.3% 

Ossining (T) $1,382,487,862 $1,134,921 0.1% $4,835,050 0.3% 

Ossining (V) $6,071,219,565 $1,706,753 <0.1% $8,536,886 0.1% 

Peekskill (C) $6,315,622,346 $948,864 <0.1% $5,038,921 0.1% 

Pelham (T)* $3,648,777,424 $1,618,231 <0.1% $10,846,939 0.3% 

Pelham (V) $2,384,243,499 $964,908 <0.1% $6,589,466 0.3% 

Pelham Manor (V) $1,264,533,925 $653,324 0.1% $4,257,473 0.3% 

Pleasantville (V) $2,842,599,318 $647,183 <0.1% $3,846,894 0.1% 

Port Chester (V) $7,869,067,479 $3,647,118 <0.1% $26,161,437 0.3% 

Pound Ridge (T) $1,596,752,944 $1,444,211 0.1% $7,269,930 0.5% 

Rye (C) $5,820,922,260 $6,220,833 0.1% $39,005,457 0.7% 

Rye Brook (V) $4,892,231,021 $3,407,522 0.1% $22,491,220 0.5% 

Scarsdale (T) $4,603,749,394 $4,544,128 0.1% $24,780,647 0.5% 

Sleepy Hollow (V) $1,990,885,470 $671,473 <0.1% $3,749,230 0.2% 

Somers (T) $6,092,204,344 $3,078,547 0.1% $16,163,042 0.3% 

Tarrytown (V) $7,284,273,569 $1,613,970 <0.1% $9,183,194 0.1% 

Tuckahoe (V) $1,530,366,709 $721,705 <0.1% $4,964,673 0.3% 

White Plains (C) $61,499,698,595 $18,446,993 <0.1% $175,968,006 0.3% 

Yonkers (C) $50,644,348,876 $10,276,178 <0.1% $76,739,564 0.2% 

Yorktown (T) $19,503,786,796 $5,592,430 <0.1% $33,291,301 0.2% 

Westchester County (Total) $402,945,561,577 $137,550,777 <0.1% $982,299,206 0.2% 

Source: Hazus v5.0; Westchester County GIS 2020; NYS GIS 2021; RS Means 2021 

Notes: C = City; T = Town; V = Village; % = Percent; < = Less Than  
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*The Town of Pelham is the aggregate of the Village of Pelham and the Village of Pelham Manor 

Table 5.4.4-11. Estimated Building Damages Caused by the 100-Year and 500-Year Mean Return 

Period Hurricane Wind Events – Residential and Commercial Structures 

Jurisdiction 

Building 

Replacement Cost 

Value 

Total Estimated 

Building Losses 

to Residential 

Structures Only 

Caused by the 

100-Year Mean 

Return Period

Hurricane 

Total 

Estimated 

Building 

Losses to 

Commercial 

Structures 

Only Caused 

by the 100-

Year Mean 

Return Period 

Hurricane 

Total Estimated 

Building Losses to 

Residential Structures 

Only Caused by the 

500-Year Mean 

Return Period

Hurricane 

Total 

Estimated 

Building 

Losses to 

Commercial 

Structures 

Only Caused 

by the 500-

Year Mean 

Return Period 

Hurricane 

Ardsley (V) $1,184,178,473 $335,603 $38,130 $2,043,856 $337,254 

Bedford (T) $6,187,290,490 $2,441,276 $319,084 $12,912,646 $2,557,877 

Briarcliff Manor (V) $2,929,350,441 $1,424,847 $215,497 $6,191,747 $1,746,046 

Bronxville (V) $2,422,176,980 $1,238,221 $230,008 $6,281,532 $2,642,679 

Buchanan (V) $1,174,838,972 $198,604 $73,859 $811,389 $344,737 

Cortlandt (T) $7,539,300,494 $2,079,121 $125,155 $10,417,442 $696,537 

Croton-on-Hudson (V) $5,339,173,282 $454,382 $564,329 $2,402,521 $4,546,642 

Dobbs Ferry (V) $3,524,751,416 $622,292 $123,831 $3,532,508 $1,219,353 

Eastchester (T) $4,342,629,796 $2,104,875 $235,260 $11,079,479 $2,574,217 

Elmsford (V) $2,719,155,604 $305,803 $187,004 $1,630,985 $1,590,434 

Greenburgh (T) $42,009,346,893 $4,939,743 $3,207,923 $25,279,631 $28,524,877 

Harrison (T) $10,415,934,158 $4,192,416 $862,083 $23,009,308 $7,636,292 

Hastings-on-Hudson (V) $13,267,692,589 $491,285 $125,894 $3,070,768 $1,015,796 

Irvington (V) $1,575,655,219 $911,804 $62,073 $4,564,637 $592,362 

Larchmont (V) $3,287,198,418 $917,856 $724,069 $6,005,518 $8,605,314 

Lewisboro (T) $5,313,683,830 $2,947,716 $38,853 $18,030,910 $310,206 

Mamroneck (T) $2,363,450,350 $1,500,290 $259,197 $9,182,927 $3,007,230 

Mamaroneck (V) $7,321,897,360 $2,400,924 $755,504 $14,347,167 $9,636,674 

Mount Kisco (T) $5,913,464,031 $1,169,535 $463,033 $5,267,666 $3,762,118 

Mount Pleasant (T) $8,309,807,831 $2,504,101 $492,192 $13,331,241 $4,006,336 

Mount Vernon (C) $17,021,941,779 $2,544,337 $882,543 $19,495,362 $8,466,484 

New Castle (T) $4,957,954,777 $2,774,733 $180,127 $13,328,176 $1,565,022 

New Rochelle (C) $42,795,863,468 $7,191,533 $10,312,736 $41,583,238 $112,837,694 

North Castle (T) $5,067,704,057 $1,843,989 $313,258 $10,979,210 $2,920,454 

North Salem (T) $2,372,126,897 $996,797 $82,454 $5,781,964 $756,137 

Ossining (T) $1,382,487,862 $1,069,215 $50,530 $4,335,290 $375,324 

Ossining (V) $6,071,219,565 $1,382,723 $275,865 $6,551,022 $1,638,696 

Peekskill (C) $6,315,622,346 $615,728 $298,250 $3,402,396 $1,468,864 

Pelham (T)* $3,648,777,424 $1,407,567 $184,186 $8,362,832 $2,099,574 

Pelham (V) $2,384,243,499 $799,841 $154,769 $4,672,053 $1,754,666 

Pelham Manor (V) $1,264,533,925 $607,726 $29,417 $3,690,779 $344,907 

Pleasantville (V) $2,842,599,318 $502,926 $130,361 $2,813,191 $887,369 

Port Chester (V) $7,869,067,479 $2,540,405 $1,058,246 $16,325,706 $9,246,510 

Pound Ridge (T) $1,596,752,944 $1,409,065 $24,958 $6,955,553 $217,563 

Rye (C) $5,820,922,260 $5,427,447 $717,327 $30,608,184 $7,321,548 

Rye Brook (V) $4,892,231,021 $2,493,033 $853,728 $12,057,126 $9,687,713 

Scarsdale (T) $4,603,749,394 $4,390,938 $108,278 $22,988,438 $1,142,314 

Sleepy Hollow (V) $1,990,885,470 $574,624 $89,515 $3,092,116 $597,136 

Somers (T) $6,092,204,344 $2,907,205 $124,862 $14,788,093 $940,722 

Tarrytown (V) $7,284,273,569 $1,114,900 $373,991 $5,506,831 $2,604,761 

Tuckahoe (V) $1,530,366,709 $619,606 $95,875 $3,932,244 $950,112 

White Plains (C) $61,499,698,595 $11,505,397 $6,631,492 $98,997,154 $72,934,252 

Yonkers (C) $50,644,348,876 $6,900,937 $2,995,801 $47,760,131 $25,076,287 

Yorktown (T) $19,503,786,796 $5,219,163 $282,293 $30,786,901 $1,891,678 

Westchester County (Total) $402,945,561,577 $98,612,963 $35,169,652 $589,825,035 $350,979,193 

Source: Hazus v5.0; Westchester County GIS 2020; NYS GIS 2021; RS Means 2021 

Notes: C = City; T = Town; V = Village; % = Percent; < = Less Than  

*The Town of Pelham is the aggregate of the Village of Pelham and the Village of Pelham Manor 
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Impact on Critical Facilities and Lifelines 

Critical facilities may experience structural damage directly from high winds or falling tree limbs/flying debris, 

which can also result in the loss of power.  Power loss can greatly impact households, business operations, public 

utilities, and emergency personnel.  The elderly population may be more vulnerable if power loss results in 

interruption of heating and cooling services, stagnated hospital operations, and potable water supplies. 

Emergency personnel such as police, fire, and EMS may not be able to effectively respond and maintain the 

safety of its residents. 

Hazus estimates the probability that critical facilities (i.e., medical facilities, fire/EMS, police, EOC, schools, 

and user-defined facilities such as shelters and municipal buildings) could sustain damage as a result of 100-year 

and 500-year MRP wind events. Additionally, Hazus estimates the loss of use for each facility in number of 

days. Due to the sensitive nature of the critical facility dataset, individual facility estimated loss is not provided. 

Table 5.4.4-12 and Table 5.4.4-13 summarize the percent probability that each facility type may experience 

damage as a result of the 100-year and 500-year mean return period hurricane wind events, respectively. 

Table 5.4.4-12. Estimated Impacts to Critical Facilities and Lifelines from the 100-Year Mean Return 

Period Hurricane Wind Event 

Facility Type 

100-Year Event

Loss of Days 

Percent-Probability of Sustaining Damage 

Minor Moderate Severe Complete 

EOC 0 0.5% - 0.8% 0.0% 0.0% 0.0% 

Medical 0 0.2% - 0.3% 0.0% 0.0% 0.0% 

Police 0 0.5% - 1.3% 0.0% - <0.1% 0.0% 0.0% 

Fire 0 0.3% - 0.6% 0.0% - <0.1% 0.0% 0.0% 

Schools 0 0.3% - 0.9% 0.0% - <0.1% 0.0% 0.0% 
Source: Hazus v5.0; Westchester County GIS 2019/2020/2021; HIFLD 2014/2017/2019/2020/2021; EPA 2021; Westchester HMP 2014; 

Westchester Planning Partners 2021 

Notes: EOC = Emergency Operations Center; % = Percent; < = Less Than  

Table 5.4.4-13. Estimated Impacts to Critical Facilities and Lifelines from the 500-Year Mean Return 

Period Hurricane Wind Event 

Facility Type 

500-Year Event

Loss of Days 

Percent-Probability of Sustaining Damage 

Minor Moderate Severe Complete 

EOC 0 1.5% - 5.4% <0.1% - 0.4% 0.0% 0.0% 

Medical 0 0.6% - 3.5% <0.1% - 0.4% 0.0% 0.0% 

Police 0 1.5% - 11.6% <0.1% - 2.4% 0.0% - 0.1% 0.0% 

Fire 0 0.6% - 6.3% <0.1% - 2.0% 0.0% - <0.1% 0.0% 

Schools 0 - 1 1.1% - 10.1% <0.1% - 9.2% 0.0% - 0.1% 0.0% 
Source: Hazus v5.0; Westchester County GIS 2019/2020/2021; HIFLD 2014/2017/2019/2020/2021; EPA 2021; Westchester HMP 2014; 

Westchester Planning Partners 2021 

Notes: EOC = Emergency Operations Center; % = Percent; < = Less Than  

At this time, Hazus does not estimate losses to transportation lifelines and utilities as part of the hurricane model. 

Transportation lifelines are not considered particularly vulnerable to the wind hazard; they are more vulnerable 

to cascading effects such as flooding, falling debris etc.  Impacts to transportation lifelines affect both short-term 

(e.g., evacuation activities) and long-term (e.g., day-to-day commuting) transportation needs.   
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Impact on Economy 

Damage to structures from flooding and wind occur immediately; however, this damage can have long-lasting 

impacts on the economy.  When a business is closed during storm recovery, there is lost economic activity in the 

form of day-to-day business and wages to employees.  Overall, economic impacts include the loss of business 

function (e.g., tourism, recreation), damage to inventory, relocation costs, wage loss and rental loss due to the 

repair/replacement of buildings.  As evidenced by Hurricane Sandy, the State of New York, including 

Westchester County, lost millions of dollars in wages and economic activity. 

Hazus estimates the total economic loss associated with each storm scenario (direct building losses and business 

interruption losses). Direct building losses are the estimated costs to repair or replace the damage caused to the 

building. This is reported in the “Impact on General Building Stock” subsection discussed earlier. Business 

interruption losses are the losses associated with the inability to operate a business because of the wind damage 

sustained during the storm or the temporary living expenses for those displaced from their home because of the 

event. Refer to Table 5.4.4-14 for a summary of Hazus estimated economic losses for Westchester County caused 

by the 100-year and the 500-year mean return period hurricane wind events. 

Table 5.4.4-14. Estimated Economic Losses for the 100-Year and 500-Year Mean Return Period 

Hurricane Wind Events 

Mean Return Period 
(MRP) 

Inventory 
Loss 

Relocation 
Loss 

Building 
Loss 

Wage Loss Rental 
Loss 

Income 
Loss 

100-Year MRP $0 $1,692,360 $137,550,780 $986,950 $1,959,380 $2,315,880 

500-Year MRP $245,220 $56,612,840 $982,299,210 $26,834,410 $55,966,560 $48,911,820 
Source: Hazus v5.0 

Debris management can be costly. Hazus estimates the amount of debris that might be produced as result of the 

100-year and 500-year mean return period hurricane wind events. Because the estimated debris production does

not include debris generated by flooding, this is likely a conservative estimate and could be higher if multiple

impacts occur. According to the Hazus Hurricane User Manual, estimates of weight and volume of eligible tree

debris consist of downed trees that would likely be collected and disposed at public expense.  Refer to the User

Manual for additional details regarding these estimates.  Table 5.4.4-15 and Table 5.4.4-16 summarize the

estimated debris by municipality for the 100-year and 500-year mean return period hurricane wind events,

respectively, which should be considered a lower-bound analysis.

Table 5.4.4-15. Debris Production for the 100-Year Mean Return Period Hurricane Wind Event 

Jurisdiction 
Brick and 

Wood (Tons) 
Concrete and Steel 

(Tons) Tree (Tons) 
Eligible Tree Volume 

(Cubic Yards) 

Ardsley (V) 31 0 2 9 

Bedford (T) 223 0 5 8 

Briarcliff Manor (V) 87 0 395 1,621 

Bronxville (V) 66 0 194 1,800 

Buchanan (V) 16 0 92 356 

Cortlandt (T) 113 0 277 1,323 

Croton-on-Hudson (V) 128 0 0 0 

Dobbs Ferry (V) 72 0 86 649 

Eastchester (T) 109 0 364 2,552 

Elmsford (V) 55 0 120 945 

Greenburgh (T) 816 0 829 5,523 

Harrison (T) 378 0 932 4,200 

Hastings-on-Hudson (V) 179 0 61 484 

Irvington (V) 44 0 271 1,753 

Larchmont (V) 173 0 35 338 

Lewisboro (T) 291 0 717 1,341 
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Jurisdiction 
Brick and 

Wood (Tons) 
Concrete and Steel 

(Tons) Tree (Tons) 
Eligible Tree Volume 

(Cubic Yards) 

Mamroneck (T) 142 0 31 292 

Mamaroneck (V) 311 0 485 4,082 

Mount Kisco (T) 146 0 313 1,925 

Mount Pleasant (T) 212 0 219 1,465 

Mount Vernon (C) 521 0 418 3,933 

New Castle (T) 143 0 758 2,365 

New Rochelle (C) 2,137 0 1,028 8,826 

North Castle (T) 172 0 3 11 

North Salem (T) 88 0 0 0 

Ossining (T) 38 0 285 1,781 

Ossining (V) 148 0 290 2,462 

Peekskill (C) 109 0 9 86 

Pelham (T)* 110 0 82 774 

Pelham (V) 66 0 82 774 

Pelham Manor (V) 44 0 0 0 

Pleasantville (V) 52 0 1 2 

Port Chester (V) 487 0 452 4,048 

Pound Ridge (T) 97 0 747 790 

Rye (C) 336 0 1,239 8,222 

Rye Brook (V) 234 0 569 4,040 

Scarsdale (T) 142 0 460 3,625 

Sleepy Hollow (V) 54 0 278 1,144 

Somers (T) 195 0 0 0 

Tarrytown (V) 154 0 331 2,233 

Tuckahoe (V) 61 0 153 1,396 

White Plains (C) 2,524 0 635 4,464 

Yonkers (C) 1,168 0 1,081 8,826 

Yorktown (T) 488 0 589 3,000 

Westchester County (Total) 13,048 0 14,834 92,694 
 Source: Hazus v5.0 

Notes: C = City; T = Town; V = Village 

*The Town of Pelham is the aggregate of the Village of Pelham and the Village of Pelham Manor 

Table 5.4.4-16. Debris Production for the 500-Year Mean Return Period Hurricane Wind Event 

Jurisdiction Brick and Wood (Tons) Concrete and Steel (Tons) Tree (Tons) 

Eligible Tree 

Volume (Cubic 

Yards) 

Ardsley (V) 247 0 427 3,474 

Bedford (T) 1,813 0 15,678 29,172 

Briarcliff Manor (V) 660 0 2,890 11,923 

Bronxville (V) 665 0 808 7,488 

Buchanan (V) 105 0 459 1,780 

Cortlandt (T) 978 0 11,089 34,674 

Croton-on-Hudson (V) 982 0 1,216 5,851 

Dobbs Ferry (V) 534 0 903 6,732 

Eastchester (T) 1,199 0 2,022 14,597 

Elmsford (V) 412 0 563 4,348 

Greenburgh (T) 7,189 0 7,728 44,735 

Harrison (T) 3,526 0 8,726 33,149 

Hastings-on-Hudson (V) 1,123 0 773 6,248 

Irvington (V) 388 0 1,442 9,352 

Larchmont (V) 1,937 0 595 5,749 

Lewisboro (T) 2,166 0 12,591 24,139 

Mamroneck (T) 1,456 0 1,528 10,333 

Mamaroneck (V) 3,181 0 2,727 23,014 

Mount Kisco (T) 1,036 0 1,854 10,972 
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Jurisdiction Brick and Wood (Tons) Concrete and Steel (Tons) Tree (Tons) 

Eligible Tree 

Volume (Cubic 

Yards) 

Mount Pleasant (T) 1,891 0 7,858 29,961 

Mount Vernon (C) 4,690 0 2,592 24,256 

New Castle (T) 1,181 0 10,768 34,552 

New Rochelle (C) 21,048 0 6,505 55,968 

North Castle (T) 1,633 0 10,464 21,505 

North Salem (T) 768 0 8,771 10,340 

Ossining (T) 269 0 1,352 8,378 

Ossining (V) 888 0 1,299 11,164 

Peekskill (C) 629 0 881 6,292 

Pelham (T)* 1,128 0 1,031 9,046 

Pelham (V) 682 0 514 4,918 

Pelham Manor (V) 446 0 516 4,128 

Pleasantville (V) 454 0 647 4,991 

Port Chester (V) 4,058 0 1,852 16,490 

Pound Ridge (T) 732 0 11,200 11,852 

Rye (C) 3,726 0 6,002 39,845 

Rye Brook (V) 2,454 0 2,566 18,132 

Scarsdale (T) 1,672 0 3,609 25,204 

Sleepy Hollow (V) 380 0 1,330 5,175 

Somers (T) 1,569 0 10,687 29,874 

Tarrytown (V) 941 0 1,396 9,090 

Tuckahoe (V) 581 0 573 5,248 

White Plains (C) 24,056 0 5,371 36,040 

Yonkers (C) 10,060 0 8,252 66,109 

Yorktown (T) 3,684 0 12,814 42,488 

Westchester County (Total) 118,090 0 191,836 809,729 
Source: Hazus v5.0 

Notes: C = City; T = Town; V = Village 

*The Town of Pelham is the aggregate of the Village of Pelham and the Village of Pelham Manor 

Impact on Environment 

Coastal storms can impact various natural land resources that can be easily uprooted by major wind events and 

storm surge (USGS n.d.).  Extreme winds from hurricanes or tropical storms may create several tons of debris 

because the wind tears apart foliage and trees.  Plants along waterways may be uprooted from surge causing 

even further instability and alterations of the shoreline. Consequentially, natural habitat that shelters the County 

from wind and storm surge can be destroyed, impacting future mitigation.  

Cascading Impacts on Other Hazards 

The impacts of hurricane related windstorms on the environment typically take place over a larger area. Where 

these events occur, widespread, severe damage to plant species is likely. This includes uprooting or destruction 

of trees and an increased threat of wildfire in areas where dead trees are not removed. Section 5.4.3 (Flood) 

provides additional environmental impacts due to flooding from heavy rainfalls.  

Future Changes that may Impact Vulnerability 

Understanding future changes that effect vulnerability in the County can assist in planning for future 

development and ensure establishment of appropriate mitigation, planning, and preparedness measures. The 

County considered the following factors to examine potential conditions that may affect hazard vulnerability:  

 Potential or projected development

 Projected changes in population
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 Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development 

Understanding future changes that impact vulnerability in the Westchester County can assist in planning for 

future development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. 

It is anticipated that any new development and new residents will be exposed to the hurricane and tropical storm 

hazard. However, due to increased standards and codes, new development might be less vulnerable to wind-

related hazards compared to the aging building stock. The tables and hazard maps included in the jurisdictional 

annexes contain additional information regarding the specific areas of development that would increase County 

vulnerability to a wind event. 

Projected Changes in Population 

According to the 2019 American Community Survey 5-year population estimates, the population of the County 

has increased by approximately 2-percent since 2010.  Increased population trends along the coastline will 

change the County’s overall risk to severe hurricane wind events.  Refer to Section 4 (County Profile), which 

includes a discussion on population trends for the County. 

Climate Change 

As discussed above, most studies project that the State of New York will see an increase in average annual 

temperatures and precipitation.  An increase in temperatures may also lead to an increase in the frequency and 

intensity of severe storm events.  More frequent and severe storms will increase the County’s vulnerability to 

both wind-related and storm surge impacts.   

The northeast region of the United States has experienced a greater increase in extreme precipitation than any 

other region in the U.S. between 1958 and 2010, the Northeast experienced more than 70 percent increase in the 

amount of precipitation falling in rain events (Global Change 2014).  Refer to Section 5.4.3 (Flood) for a 

discussion related to the impact of climate change due to increases in rainfall.  With an increased likelihood of 

more frequent storm events and associated strong winds and tornado events, the County’s assets continue to be 

at risk. 

Change of Vulnerability Since the 2015 HMP 

Since the 2015 HMP was drafted, updated inventory data has become available to assess the severe storm hazard 

in Westchester County. This data includes the 5-Year 2015-2019 American Community Survey population 

estimates, updated 2021 tax assessor parcel data, 2020 general building stock data provided by the County, 2021 

RS Means for building stock replacement cost valuation, and updated critical facility data provided by the 

County’s Planning Partners.   Additionally, Hazus version 5.0 was recently published by FEMA and was used 

to assess the County’s overall risk to the 100-year and 500-year mean return period hurricane wind events. 

Overall, this vulnerability assessment uses a more accurate and updated asset inventory which provides more 

accurate estimated exposure to the severe storm hazard.   
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