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4.3.5 Extreme Temperature

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
extreme temperature hazard in Rockland County.

Hazard Description

Extreme temperature includes both heat and cold events, which can adversely affect human health and the
economy, as well as cause primary and secondary effects on infrastructure (such as burst pipes and power failure).
What constitutes “extreme cold” or “extreme heat” can vary across different areas of the country, based on the
typical climate and seasonal patterns.

Extreme Cold

Extreme cold events occur when temperatures drop well below normal in an area. For example, near-freezing
temperatures are considered “extreme cold” in regions relatively unaccustomed to winter weather. Conversely,
“extreme cold” might be used to describe temperatures below 0° F in regions that are subjected to temperatures
below freezing on more of a regular basis.

For the purposes of this HMP, extreme cold temperatures refer to when the ambient air temperature drops to
approximately O degrees Fahrenheit (°F) or below (NWS n.d.). Prolonged exposure to extreme cold temperatures
can cause frostbite or hypothermia and become life-threatening. These conditions are described as the following:

e Frostbite is damage to body tissue caused by extreme cold. A wind chill of negative 20°F will cause
frostbite in just 30 minutes. Frostbite can cause a loss of feeling and a white or pale appearance in
extremities.

e Hypothermia is a condition brought on when the body temperature drops to less than 95°F, and it can
be deadly. Warning signs of hypothermia include uncontrollable shivering, memory loss, disorientation,
incoherence, slurred speech, drowsiness, and apparent exhaustion.

Extreme cold can adversely affect susceptible populations, such as those without shelter or a vehicle, or those
who live in a home that is poorly insulated or without heat (such as mobile homes). Infants and the elderly are
most susceptible to the effects of extreme changes in temperatures and are particularly at risk, but anyone can
be affected (CDC 2012).

In the State of New York, extreme cold days are defined to reflect the State's regional climate variations. Extreme
cold days in the State are individual days with minimum temperatures at or below 32° F or individual days with
minimum temperatures at or below 0°F (NYSERDA 2014).

Extreme Heat

Extreme heat is defined as temperatures that are at least 10 degrees above the average high temperature for a
region and that last for several weeks (CDC 2012). Humid or muggy conditions occur when a high atmospheric
pressure effectively forms a dome near the ground that traps hazy, damp air. A heat wave is a period of abnormally
hot and humid weather. A heat wave will typically last two or more days (NOAA 2009).
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Extreme hot days in the State of New York are defined as individual days with maximum temperatures at or above
90°F or 95°F. Heat waves are defined as three consecutive days with maximum temperatures above 90°F
(NYSERDA 2014).

Depending on severity, duration, and location, extreme heat events can trigger secondary hazards including, but
not limited to, dust storms, droughts, wildfires, water shortages, and power outages. These secondary hazards
could result in broad and far-reaching impacts throughout an entire region. Impacts could include significant loss
of life and illness; economic costs in transportation, agriculture, production, energy, and infrastructure; and losses
of ecosystems, wildlife habitats, and water resources (NYS DHSES 2019).

Extreme heat is the number one weather-related cause of death in the nation. On average, nearly 150 people die
each year from excessive heat in the US (NWS 2021). Figure 4.3.5-1 shows the number of weather fatalities based
on a 10-year average and a 30-year average. Extreme heat caused the highest average of weather-related fatalities
between 1993 and 2022 (NWS 2021).

Figure 4.3.5-1. Average Number of Weather-Related Fatalities in the U.S.
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*Due to an inherent delay in the reporting of official heat fatalities in some jurisdictions, this number will likely rise in subsequent updates.
*The fatalities, injuries, and damage estimates found under Hurricane/Tropical Cyclone events are attributed only to the wind.

Source: NWS 2021

Tt | TETRA TECH 2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK; VOLUME |
4.3.5-2




+ Rockland County 4.3.5. Extreme Temperature

Location

Rockland County is susceptible to both extreme cold and extreme heat temperature events. Extreme
temperatures are a function of varying land elevation, topography, and proximity to water bodies, among other
factors.

Extreme Cold

Extreme cold temperatures occur throughout most of the winter season and generally accompany most winter
storm events throughout the state. Extensive periods of extreme cold result when great high-pressure systems
move into and through the eastern US. Combined with the presence of Arctic air masses, high atmospheric
pressure can cause extreme cold conditions to over the State of New York. These conditions typically manifest
when arctic air masses under high atmospheric pressure move southward from central Canada or the Hudson Bay,
making the State’s location in the northeast highly susceptible to extreme cold (NYS DHSES 2019, Cornell
University n.d.).

Figure 4.3.5-2 and Figure 4.3.5-3 show the Cold Wave, or cold temperatures, Risk Index for Rockland County on
the county and census tract scales, respectively. This index helps to understand the susceptibility of the County to
cold temperatures. According to the National Risk Index, on the county scale, the County has a relatively low risk
to cold temperatures; on the census tract scale, the County ranges from a very low risk to a relatively low risk
(FEMA 2019).

Figure 4.3.5-2. National Risk Index, Cold Wave Risk Index Score Using the County Scale
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Figure 4.3.5-3. National Risk Index, Cold Wave Index Score Using the Census Tract Scale
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Extreme Heat

Extreme heat can occur anywhere. These events usually cover a large area, such as an entire county. However,
there can be spot locations that are somewhat cooler (e.g., a shady park near a stream) or hotter (e.g., urban
areas because of their built environment holds the heat) (NYS DHSES 2019).

Figure 4.3.5-4 and Figure 4.3.5-5 show the Heat Wave Risk Index for Rockland County on the county and census
tract scales, respectively. This index helps to understand the susceptibility of the County to extreme heat.
According to the National Risk Index, on the county scale, the County has a relatively moderate risk to extreme
heat; on the census tract scale, the County ranges from a relatively low risk to a relatively moderate risk (FEMA
2019).
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Source:
Note:

Figure 4.3.5-4. National Risk Index, Heat Wave Risk Index Score Using the County Scale
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Figure 4.3.5-5. National Risk Index, Heat Wave Index Score Using the Census Tract Scale
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Extent

Extreme Cold

The extent (severity or magnitude) of extreme cold temperatures is generally measured through the Wind Chill

Temperature (WCT) Index. Wind Chill is a term used to describe what the air temperature feels like to the human
skin due to the combination of cold temperatures and winds blowing on exposed skin. In simple terms, the colder
the air temperature and the higher the wind speeds the colder it will feel on your skin if you're outside (NOAA

n.d.).The index approximates the dangers from wind chill. The WCT is presented in Figure 4.3.5-6.
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Figure 4.3.5-6. Wind Chill Index
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Extreme Heat

The extent of extreme heat temperatures is generally measured through the Heat Index, identified in Figure
4.3.5-7. Created by the National Weather Service (NWS), the Heat Index measures apparent air temperature as it
increases with the relative humidity. The temperature and relative humidity are needed to determine the Heat
Index. Once both values have been identified, the Heat Index is the corresponding number of both values (as seen
in Figure 4.3.5-7). This index provides a measure of how temperatures feel; however, the values are devised for
shady, light wind conditions. Figure 4.3.5-7 shows the heat index value for shaded areas. Exposure to full sun can
increase the index by up to 15°F (NYSDHSES n.d.).
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Figure 4.3.5-7. NWS Heat Index
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The NWS provides alerts when Heat Indices approach hazardous levels. Table 4.3.5-1 explains these alerts. In the
event of an extreme heat advisory, the NWS issues special weather statements, including who is most at risk,
safety rules for reducing risk, and the extent of the hazard and Heat Index values. Additionally, the NWS includes
heat index values in weather forecasts and also provides assistance to the state and local health officials in
preparing Civil Emergency Messages during severe heat waves (NYSDHSES n.d.).

Table 4.3.5-1. National Weather Service Alerts

Alert | Criteria
Heat Advisory Issued 12 hours of the onset of the following conditions: maximum daytime heat index values are to
reach between 100°F to 104°F for at least 2 consecutive hours
Excessive Heat Watch Issued when conditions are favorable for excessive heat in the next 24 to 72 hours
Excessive Heat Warning Issued within 12 hours of the onset of the following conditions: maximum heat index temperature is
expected to be 105°F or higher for at least 2 days and nighttime air temperatures will not drop below
75°F

Source: NYSDHSES n.d.

Urbanized areas face elevated risks during an extreme heat event, compared to rural and suburban areas. When
natural areas are developed, open land and vegetation is replaced with buildings, roads, and other infrastructure
which absorb more solar radiation than the natural land. Additionally, surfaces that were once permeable and
moist are now impermeable and dry. These changes cause urban areas to become warmer than the surrounding
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areas. This forms an ‘island’ of higher temperatures (EPA 2023). Rockland County is a suburban county, located in
the New York City Metropolitan Area which means the County is heavily impacted by heat islands.

A heat island refers to built-up areas that are hotter than nearby outlying areas. The annual mean air temperature
of a city with more than 1 million people can be between 1.8 °F and 5.4°F warmer than surrounding areas. In the
evening, the difference in air temperatures can be as high as 22°F. Heat islands occur on the earth’s surface and
in the atmosphere. On a hot, sunny day, the sun can heat dry, exposed urban surfaces to temperatures 50°F to
90°F hotter than the air. Heat islands can affect communities by increasing peak energy demand during the
summer, thereby escalating air conditioning costs, air pollution and greenhouse gas emissions, heat-related illness
and death, and rates of water quality degradation (EPA 2023).

Figure 4.3.5-8 below illustrates an urban heat island profile. The graphic demonstrates that heat islands are
typically most intense over dense urban areas and are less prevalent in vegetated areas (EAP 2023).

Figure 4.3.5-8. Urban Heat Island Profile
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Previous Occurrences

FEMA Major Disaster and Emergency Declarations
Between 1954 and 2023, Rockland County was not included in any major disaster (DR) or emergency (EM)
declarations for extreme temperature-related events (FEMA 2023).

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
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contiguous to a designated county. Between 2018 and 2023, Rockland County was not included in any extreme
temperature-related agricultural disaster declarations.

Previous Events
For this 2024 HMP update, there were no documented incidents of extreme temperature events in Rockland
between 2017 and 2023. For events prior to 2017, refer to the 2018 Rockland County HMP.

Probability of Future Occurrences

For the 2024 HMP update, best available data was used to collect hazard event details. These details were used
to calculate the probability of future occurrence of hazard events in the County. Information from the NCEI
database, the 2019 State of New York HMP, the 2018 Rockland County HMP, and FEMA were used to identify the
number of events that occurred since the last HMP. However, temperature recordings at the various weather
stations in the County have data recorded between 1990 and 2017. While these counts do not include data after
2017, it can be expected that Rockland County has a 100 percent chance of extreme heat and cold events to occur
each year. Table 4.3.5-2 provides the calculated probability of future extreme temperature events in Rockland
County.

Table 4.3.5-2. Probability of Future Extreme Temperature Events in Rockland County

Number of Occurrences Between 1990 and | Percent Chance of Occurring in Any Given

Hazard Type 2017 Year

# days with maximum temperature >90°F 73 100%
# days with minimum temperature <0°F 167 100%
Total 140 100%

Sources: NOAA 2023

Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act and selected extreme
temperature events since 1968. Due to limitations in data, not all extreme temperature events occurring between 1954 and
1996 are accounted for in the tally of occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for extreme temperature in the County is considered
‘frequent’.

Climate Change Projections

Climate change affects the State of New York’s residents and resources. As the effects of climate change worsen,
extreme temperature impacts will likely worsen as well. The impacts related to increasing temperatures and sea
level rise are already causing complications in the state.

The State is experiencing warming temperatures, with an average rate of warming over the past century of 0.25°
F per decade. Average annual temperatures are projected to increase across New York State by 2 to 3.4 °F by the
2020s, 4.1 to 6.8 °F by the 2050s, and 5.3 to 10.1 °F by the 2080s. By the end of the century, the greatest warming
is projected to be in the northern section of the state (NYSERDA 2011/2014).

The region encompassing Rockland County, which includes the Catskill Mountains and the West Hudson River
Valley, is expected to experience temperature increases of 4.2 to 6.1°F by the 2050s and 5.4 to 9.6°F by the 2080s
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(baseline of 50.0°F, middle range projection). The increase in temperatures will impact the frequency and severity
of extreme heat events.

Precipitation totals are estimated to increase between three to eleven percent by the 2050s and six to fourteen
percent by the 2080s (baseline of 46.0 inches, middle range projection). Table 4.3.5-3 displays the projected
seasonal precipitation change for the region for 2050 (NYSERDA 2011/2014). The winter season is projected to
have a precipitation increase of up to 15 percent. These predicted changes will alter water resources which could
lead to water shortages during extreme heat events. Extreme events are also projected to increase, as illustrated
in Table 4.3.5-3 below (NYSERDA 2014).

Table 4.3.5-3. Extreme Event Projections for the Catskill Mountains and West Hudson River Valley

Middle Range (25t to 75th

Event Type (2050s) Low Estimate (10th Percentile) Percentile) High Estimate (90" Percentile)
Days over 90 °F (8 days) 24 31to47 56
# Of Heat Waves (0.7 heat waves) 3 4106 8
Duration of Heat Wave (4 days) 5 5to6 6
Days below 32 °F (133 days) 79 86 to 100 108
Days over 1” Rainfall (5 days) 12 13to 14 15
Days over 2” Rainfall (0.6 days) 2 2to3 3

Source: NYSERDA 2014

Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the extreme temperature hazard, all of Rockland County has been identified as the hazard area.
Therefore, all assets in the County (population, structures, critical facilities, and lifelines), as described in the
County Profile (Section 4), are vulnerable to the extreme temperature hazard.

Impact on Life, Health, and Safety

Extreme temperature events have potential health impacts including injury and death. More mild winters
resulting from a warming climate can reduce illness and injuries associated with extreme cold temperatures and
reallocate them to extreme heat events. The entire population of Rockland County (461,860) is exposed to the
extreme temperature hazard.

Several health hazards are related to extreme cold temperatures and include wind chill, frostbite, and
hypothermia, which are defined as the following:

= Wind chill is not the actual temperature but rather how wind and cold feel on exposed skin. As the wind
increases, heat is carried away from the body at an accelerated rate, driving down the body temperature.

= Frostbite is damage to body tissue caused by extreme cold. A wind chill of negative 20°F will cause frostbite
in just 30 minutes. Frostbite can cause a loss of feeling and a white or pale appearance in extremities.

= Hypothermia is a condition brought on when the body temperature drops to less than 95°F, and it can be
deadly. Warning signs of hypothermia include uncontrollable shivering, memory loss, disorientation,
incoherence, slurred speech, drowsiness, and apparent exhaustion (NWS 2022).
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Several health hazards are related to extreme heat temperatures and include heat exhaustion and heat stroke,
which are defined as the following:

= Heat exhaustion is the body’s response to an excessive loss of water and salt, usually through excessive
sweating. Symptoms can include headache, cramping, dizziness, and weakness.

= Heat stroke is the most serious heat-related illness. It occurs when the body can no longer control its
temperature: the body’s temperature rises rapidly, the sweating mechanism fails, and the body is unable to
cool down. When heat stroke occurs, the body temperature can rise to 106°F or higher within 10 to 15
minutes. Heat stroke can cause permanent disability or death if the person does not receive emergency
treatment (CDC 2022).

Social Vulnerability

According to the CDC, populations most at risk to extreme cold and heat events include the following groups: the
elderly, who are less able to withstand temperatures extremes due to their age, health conditions, and limited
mobility to access shelters; infants and children up to four years of age; individuals with chronic medical conditions
(e.g., heart disease, high blood pressure), low-income persons that cannot afford proper heating and cooling; and
the general public who may overexert during work or exercise during extreme heat events or experience
hypothermia during extreme cold events (CDC 2022, CDC 2005). Refer to Figure 4.3.5-9 for the social vulnerability
index for the natural hazard.

Figure 4.3.5-9. FEMA Social Vulnerability Index for Natural Hazards

Rockland

Source: FEMA n.d.
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Impact on General Building Stock

All the building stock in the County is exposed to the extreme temperature hazard. Refer to Section 3 (County
Profile), which summarizes the building inventory in Rockland County. Extreme heat generally does not impact
buildings; however, elevated summer temperatures increase the energy demand for cooling. Losses can be
associated with the overheating of heating, ventilation, and air conditioning (HVAC) systems. Extreme cold
temperature events can damage buildings through freezing/bursting pipes and freeze/thaw cycles, as well as
increasing vulnerability to home fires. Additionally, manufactured homes (mobile homes) and antiquated or
poorly constructed facilities can have inadequate capabilities to withstand extreme temperatures.

Impact on Critical Facilities and Community Lifelines

Similar to the general building stock, all critical facilities in the County are exposed to the extreme temperature
hazard; however, direct impacts are expected to be minimal. Impacts to critical facilities are the same as were
described for general building stock. Additionally, it is essential that critical facilities remain operational during
natural hazard events. Extreme heat events can sometimes cause short periods of utility failures, commonly
referred to as “brown outs,” created by increased usage from air conditioners, appliances, and similar equipment.
Similarly, heavy snowfall and ice storms, associated with extreme cold temperature events, can interrupt power
as well. Backup power is recommended for critical facilities and infrastructure. Additionally, designating and
developing emergency cooling or heating facilities can also enhance the resilience and safety of communities.

Impact on the Economy

Extreme temperature events also have impacts on the economy, including loss of business function and damage
and loss of inventory. Business owners may be faced with increased financial burdens due to unexpected repairs
caused to the building (pipes bursting), higher than normal utility bills, or business interruption caused by power
failure (loss of electricity and telecommunications). The agricultural industry is most at risk in terms of economic
impact and damage caused by extreme temperature events. Extreme heat events can result in drought and dry
conditions and directly affect livestock and crop production.

Impact on the Environment

Extreme temperature events can have a major impact on the environment. For example, freezing and warming
weather patterns create changes in natural processes. An excess amount of snowfall and earlier warming periods
may affect natural processes such as flow within water resources (USGS 2020). Extreme heat events can have
particularly negative impacts on aquatic systems, contributing to fish kills, aquatic plant die offs, and increased
likelihood of harmful algal blooms. These extreme temperature events can also affect the surrounding ecosystems
which can destroy food webs and deplete resources in the environment.

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability 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
= QOther identified conditions as relevant and appropriate, including the impacts of climate change
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Potential or Projected Development

The ability of new development to withstand extreme temperature impacts can be enhanced through land use
practices and consistent enforcement of codes and regulations for new construction. New development will
change the landscape where buildings, roads, and other infrastructure potentially replace open land and
vegetation. Transformation of pervious surfaces (including vegetation) to impervious surfaces causes an island of
higher temperatures. Specific areas of recent and new development are indicated in tabular form and/or on the
hazard maps included in the jurisdictional annexes in Volume Il, Section 9 (Jurisdictional Annexes) of this plan.

Projected Changes in Population

Rockland County has experienced an increase in its population since 2010. According to the U.S. Census Bureau,
the County's population increased by approximately 8.5 percent between 2010 and 2020 (County of Rockland
2021). Cornell University’s Program on Applied Demographics projects Rockland County will have a population of
356,758 by 2030 and 372,432 by 2040 (Cornell University 2018).

Population change is not expected to have a measurable effect on the overall vulnerability of the County’s
population over time. However, drastic increases less densely populated areas of the County may require utility
system upgrades to keep up with demands (e.g., water, electric) during extreme temperature events to prevent
increased stresses on these systems. Additionally, by increasing development, green space preservation will need
to continue to be a priority to mitigate increased heat islands. Refer to Section 3 (County Profile) for a detailed
discussion on population changes.

Other Identified Conditions

The State of New York is expected to see an increase in average annual temperatures and precipitation. As the
climate warms, extreme cold events may decrease in frequency, but will become more severe, while extreme heat
events may increase and become more severe. The shifts in temperatures could also result in hotter extreme heat
events. With increased temperatures, vulnerable populations could face increased susceptibility to extreme heat
and associated illnesses, such as heatstroke and cardiovascular and kidney disease. Additionally, as temperatures
rise, more buildings, facilities, and infrastructure systems may exceed their ability to cope with the heat. Thus,
building efficiency and upgrading heating and cooling technology/HVAC will become an increasingly important
issue for businesses and homeowners over the coming years.

Change of Vulnerability Since 2018 HMP

Overall, the entire County remains vulnerable to extreme temperatures. As existing development and
infrastructure continue to age, they can be at increased risk to failed utility systems (e.g., HVAC) if they are not
properly maintained. Similarly, an increase in the elderly population in the County increases the share of residents
particularly susceptible to this hazard.
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