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We are in the 6th mass extinction of the earth, scientifically named the "Holocene Extinction". Over the last century,

as the Earth's climate has warmed at an unprecedented rate, the current extinction rate of species is estimated at

100 to 1,000 times higher than natural background extinction rates. The evidence clearly shows that even more

significant changes are projected for the next 20 to 30 years and beyond worldwide, including New York. Even with

massive efforts to decline greenhouse gases, we are still headed towards a very dark future in this town.

The ongoing sixth mass extinction may be the most severe environmental threat to civilization's persistence because

it is irreversible. The acceleration of the extinction crisis is inevitable because of the still fast growth in human

numbers and consumption rates. In addition, species are links in ecosystems, and, as they fall out, the species they

interact with are likely to go also. In the regions where disappearing species are concentrated, regional biodiversity

collapses are likely occurring. Our results reemphasize the extreme urgency of taking massive actions to save

humanity's crucial life-support systems.

In the absence of concerted action, these impacts will impose high costs on the residents of New York as a whole,

which includes Chappaqua, NY. Climate changes will be detrimental to every resident's well-being, economic

futures, and the environment they cherish. Chappaqua's recent Hazard Mitigation Plan (HMP) does a good job of

giving an in-depth look into climate change factors, data points and progress that can be made in the town. However,

it lacks information of some of the greatest disturbances we can expect within the next 10 years in
Chappaqua. This includes:

• High winds over 110 mph in this region (compared to historical 80mph).

• Nearby coastal sea rises up to 1 ft as soon as 2030 inundating nearly 60 square miles in the tri-
state area.

• Even more devastating air quality- the tri-state area is the 12th most polluted area in the U.S. by

ozone pollution.

• Disruptions in food-chain supply, essential goods & medical care.

• Rise in previously dormant contagions from land use changes from lack of biodiversity.

• Displacement of thousands of Americans, including in the tri-state area (up to 1.2 billion
worldwide).

• increased rates of poverty & crime, including homicide.

• Increased emergence of zoonotic viruses & susceptible transference to humans.

• Proliferation of invasive species that could destroy entire strains of plant life in the Northeast.

• Continued slop toward extinction of over 63 high vulnerability bird species in the Atlantic Flyway.

CHAPPAQUA CLIMATE CHANGE REPORT FOR ACTION
EXECUTIVE SUMMARY *All citations are in red and located at the endnotes of this document



As a town of wealth and advantage, we are inclined to be intellectual observers and garners of knowledge. In this

style, our town has taken a bird's eye view of what's ahead with minor environmental commitments and boards.

Although the Town became a State-declared Clean Energy Community in December of 2016 and implemented

some precautions, it is not enough. Chappaqua as a town has taken minimal ACTIONS to fight climate change in a

meaningful way. As adults we need to provide hope to our concerned youth with tangible changes. We have

provided several concrete recommendations for actions to counteract the psychological and physical hazards of

climate change.

Within a 50-mile radius of our town, there has been entire towns with collective movements, plans and strategies to

combat climate change. This includes the “Resilient Bridgeport” project in Bridgeport, CT which “support a positive

community response to flooding, storms, and other catastrophic events” and “its infrastructure as a primary
vehicle for managing risk, providing safe and dry access and egress, and protecting homes and other
critical assets. It will also provide a source of local identity, public space and amenity, sustainable jobs, and healthy,

safe communities.” (1).

This report focuses on climate change projections for Chappaqua based on a "no climate action" scenario. In other

words, how is climate expected to change if no meaningful action is taken at a global scale to reduce emissions?

This report is a consolidation of over 25 leading sources on the recent findings shown across scientific

statements and scholarly opinions for this region. The public often reads data projections based on conservative

estimates and dated data from a single governmental source. For instance, the most recent New York State

report, Responding to Climate Change in New York State CimAID Report, was written in 2011 and updated
in 2014 (2). In the Town’s Hazard Mitigation Plan, this was the primary data point referenced as NYSERDA
2014.

Even without data, extreme local weather cannot be ignored, most significantly in 2019. Although data supports

things like severe weather, it often gives a moderate projection at best of what is ahead. In 2007, security
analysts warned that scientific predictions in the climate-change arena had consistently underestimated
the severity of what actually transpired in the two previous decades (3). Therefore, when reading this report, it

is critical to have an open mind. The most important aspect of this report focuses on eight types of climate hazards

for the region of Chappaqua and surrounding towns, which is defined as climate-influenced natural processes,

conditions, or events that can directly harm human health, livelihoods, or natural resources.
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Temperature in New York State
Temperatures in the New York Metropolitan area have increased ∼1.1°C over the past century, and continuing

emissions suggest this trend will continue (4). Within the next 20 years, New York’s temperature is predicted to rise at

minimum 2 degrees Fahrenheit and up to 5 degrees Fahrenheit (5).
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At current high emission rates, New York's 2080 climate would feel more like Jonesboro, AR, which has

summers that are 9.1 degrees Fahrenheit warmer and 20.8% drier than New York summers (6). Historically,

there has been one day a year with temperatures over 100°F. By 2050, there could be 51 days a year with
dangerously high temperatures in New York (7).

Chart from Annals of the New York Academy of Sciences, Volume: 1439, Issue: 1, Pages: 11-21, First published: 15 March 2019, DOI: (10.1111/nyas.14008) 



Sea Level Change in N.Y., NJ & C.T.
The region could see at least one foot of sea-level

rise by 2050, possibly as soon as the 2030s. The
new upper-end, low-probability NPCC3 ARIM
Scenario projects 6.75 ft in the 2080s and 9.5 ft
of sea level rise by 2100 (8). Sea level rise around

New York City is higher than the global average

because of the region's ongoing land subsidence in

response to retreat of ice age glaciers and warmer

ocean waters nearby (9).

Without additional protection measures, one
foot of sea-level rise will inundate nearly 60
square miles in the tri-state area, where more
than 19,000 residents in 10,000 homes live
today, and where approximately 10,000 people
work (10). Today, New York City has 413,000
people at risk of coastal flooding- this could
raise to an additional 228,000 by 2050 (11).

In the Coastal region, continuing sea-level rise will

cause saltwater to intrude farther inland, affecting

water quality in coastal rivers and streams and

groundwater systems (12).

CHAPPAQUA CLIMATE CHANGE PROJECTIONS



Heavy precipitation is expected to increase and alongside severe flooding events. Scientific studies of New York

States reservoirs indicate a significant risk of overflow in the winter and early spring. This is largely predicated due

to the increase in severe snowstorms, such as extratropical cyclones (Nor-eastern storms), coupled with erratically

high temperatures (13). In 1996 - 2018 there were 27 severe storms in Westchester, most occurring in 2013, 2017,

2018. A general precipitation increase is projected at 26% by 2100. This is greater than the 2014 NYSERDA
report. The frequency and intensity of extreme precipitation events (days with more than 3 inches of rainfall) is

very likely (90% to 100% probability) to increase across the entire state in the next 20 years (14).

Flooding
Climate change will cause more inland flooding due increased severe extreme precipitation events, including from

hurricanes. In the Coastal region, flooding will become more frequent and severe in the next 20 years due to the

combined effects of sea-level rise and more severe tropical storms and hurricanes. Chappaqua’s HMP gives a

good in-depth perspective.

Precipitation
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High winds
In addition to precipitation, climate change’s effects

on the intensity of hurricanes and severe

thunderstorms will also bring higher wind hazards to

the state. New York City is projected to experience

higher wind gusts under a warming climate for the

period 2017–2050 in comparison with the historical

data period of 1973–2017. The world's oceans
reached their hottest level in recorded history in
2020, supercharging the extreme weather impacts
of the climate emergency. In 2021 maximum wind
gusts are expected to reach 110 mph, a
significant increase from the recent maximum
wind of 80 mph (15).

Annual global ocean heat content (in zettajoules – billion trillion joules, or 
10^21 joules) for the 0-700 metre and 700-2000 metre layers. Data 
from Cheng et al 2020. Chart by Carbon Brief using Highcharts.

https://link.springer.com/article/10.1007%2Fs00376-020-9283-7
https://www.highcharts.com/


Air Quality
Westchester, NY current air quality is rated an “F” by the American Lung Association (16). The New York-

Newark Tri-State region ranked as the 12th most polluted city in the U.S. by ozone pollution (17). Shorter

winters will lengthen the pollen season for some trees and grasses, leading to higher allergy-causing pollen levels

in the air. Increased growth of mold & fungi in homes will also result in higher levels of allergies and possibly other

health conditions.

Water temperature and quality changes
As the air warms, so will the state's lakes, rivers, streams, and estuaries. These changing temperatures can alter

water quality in several ways, for example, by reducing the amount of oxygen the water holds and promoting the

growth of algae. More generally, aquatic habitats will become less suitable for certain species, such as cold-water

fish in the Mountain region. In some instances, they will be replaced by other non-native species, some of which will

be invasive and have a deleterious effect on the local ecosystem. Stronger rainstorms will also cause more soil

erosion and wash more pollutants into the state's water bodies. In the tri-state coastal region, continuing sea-level

rise due to climate change will also cause saltwater to intrude farther inland, affecting water quality in coastal rivers

and streams and groundwater systems used for drinking water.

Insects, pathogens, contagions and invasive plants
In addition to altering the existing habitat for native animal and plant species, climate change will likely create

conditions that favor undesirable or invasive species. For example, warmer temperatures and wetter climates may

allow for the spread of certain mosquitos and ticks that carry disease-causing pathogens, like those that cause

Lyme disease. Certain invasive plant species, such as kudzu, are also likely to spread more broadly with
warmer temperatures. One such invader, the hemlock woolly adelgid, could kill every hemlock tree in the
watershed (18).

A global threat, which can reach Chappaqua like COVID-19, is the overall thawing zombie contagions. This will
bring new viruses back from death, some of which will finally infect humans due to the weakened wild
animal population. Like COVID-19, we can expect other Zoonotic diseases to spread rapidly especially
with the lost of biodiversity (19). Micro-organisms transmitted from vertebrate animals – including
livestock – account for an estimated 60% of human pathogens (20).

According to the National Audubon Society, two-thirds of North American birds are at increasing risk of
extinction from global temperature rise (21). This includes 63 high vulnerability bird species in the Atlantic
Flyway. More than 40% of insect species are declining and a third are endangered, the analysis found. The
rate of extinction is eight times faster than that of mammals, birds and reptiles. The total mass of insects
is falling by a precipitous 2.5% a year, according to the best data available, suggesting they could vanish
within a century (22).
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HOW WILL CLIAMTE 

CHAPPAQUA CLIMATE CHANGE ECONOMIC IMPACTS
In the absence of climate action, there are many ways that the people of Chappaqua and the economy of New York

will be more dramatically affected by climate change in the near future. To assess the impacts of climate change,

we have identified eight main sectors in New York that may be affected by different climate hazards.

Energy supply and demand. A wide range of climate hazards will increasingly impact Chappaqua’s ability to

produce energy at a low cost for its citizens. According to ConEd, in August 2020, tropical storm Isaias
caused 95,592 customers in Westchester to be out of service (24). More severe hurricanes, strong winds and

storms are likely to result in more extensive damages to energy infrastructure. For energy consumers, hotter and

longer summers will drive higher demands for electricity. Growing energy bills under these conditions will be

especially burdensome for low-income households across the state, and reliability for all populations may also

become a significant concern.

Transportation infrastructure The transportation sector may have the highest climate change impacts in New

York State among the sectors studied and the highest adaptation costs. Climate change, mainly through its effects

on sea levels and extreme events, such as floods, extreme heat, and landslides, will make it increasingly costly to

maintain this transportation. This will have the most devastating effect on supply chain transportation,
including shipments of food and other critical goods such as medicine. This will result in rising prices for
essential goods, such as food.

Water infrastructure and services Many of the most severe climate threats facing New York State— from sea

level rise to more substantial rainstorms and hurricanes to changes in water quality and temperature —are related

to water. Therefore, not surprisingly, climate change is already putting significant pressure on water systems and

services, such as putting residents at higher risk of dam failures, and these pressures will only increase in the

coming decades. Inland supplies will see more droughts and floods, and wastewater treatment plants located in

coastal areas and riverine flood plains will have high potential costs of impacts and adaptations.

Residential and commercial property As climate changes, both properties will face growing risks, particularly

from sea level rise, hurricanes, floods, and wildfires. Notably, the growing threat of property losses from natural

hazards can have cascading effects on localities across the state, especially in more vulnerable low-income

communities. Rising flood and other risks tend to increase insurance rates and decrease property values, eroding

the local tax base needed for community services, like schools and hospitals. Researchers also attribute a full
30% of emerging contagions, like COVID-19, to what they call "land-use change” (23).

Human health and safety climate change is already affecting state residents' health and safety, and these risks

will continue to grow in the future. Rising temperatures are associated directly and indirectly with a wide range of

harmful health effects, from exacerbating existing chronic conditions that impact cardiovascular and respiratory

health to altering the transmission of diseases. Additionally, we can expect new viruses, like COVID-19, to reap

global chaos. Reliability of healthcare for all populations may also become a significant concern.



Recreation and tourism Climate change is already affecting popular outdoor recreation activities in the state,

ranging from higher temperatures limiting skiing in the Adirondacks to a decline in- store commerce from the

fear of new viruses. The range and size of these impacts on both residents and out-of-state visitors and the

businesses that support them are likely to grow in the future.

Agriculture Smaller farms, with less available capital, may have more difficulty with adaptation and may

require some form of adaptation assistance. Expansion of agricultural extension services and additional

monitoring of new pests, weeds, and diseases will be necessary to facilitate adaptation in this sector. We can

expect a decrease in locally grown produce and a rise in prices.

Security & Poverty A lesser addressed climate change topic is geopolitical instability and massive migrations.

Some estimates say that by 2050, there could be up to 1.2 billion people displaced globally due to
climate change (25). In the United States, this would include millions of migrants from South America.

Estimates are hard to find of people locating nationally from hard-hit zones like California but likely in the 100's

of thousands. By 2050, global economies will likely be in chaos and finger pointing will result in violent

confrontations. Every 5°C increase in daily mean temperature was associated with a 9.5% [95% confidence

interval (CI): 4.3–15.0%] and 8.8% (95% CI: 1.5–16.6%) increase in intentional homicide over lag 0–7 days in

Chicago and New York, respectively (26). In Chappaqua, this will result in higher crime rates (like home

robberies), a surge of food prices, limited goods from a collapsed supply chain, the strain on already fragile

infrastructure and little essential workers like police and paramedics.
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What Actions Can Be Taken to Address Climate Change in Chappaqua?

We need to start thinking smarter. We also are a town known for our excellence in education and should be a local

leader in climate change initiatives. Fostering young pioneers can be accelerated by focusing on educational

initiatives for combating climate change. Although there currently are such initiatives, they lack the cohesion with

town officials to create meaningful change. For example, there has been a 1.5 million-dollar donation for an

environmental center at Horace Greeley, which has made little known progress to date. Like Linda Zhang, many of

the children in our town will continue to struggle with depression and severe anxiety around the climate's future.

Instead of sitting back, we would encourage ACTION within the town to illustrate our fight against climate change.

With this philosophy in mind, we suggest a town center on climate change education and sustainable learning

initiatives. Both students and adults will have a gathering place and forum for their activities. Educational activities

could be based around STEM learning, such as the modification of used electronics into new devices and green

engineering ideas. It also could include resourceful basic skill-based workshops, such as year-round gardening,

planting local trees and repurposing of old clothing with sewing classes. Commerce could be integrated around the

emerging “refill not landfill” with refill stations for everyday products such as detergent, soap and cosmetics. This town

center could be located in unused property within the Chappaqua town, such as the old Rite Aid, and feature the

latest sustainable building techniques.

Right now, it is without debate the town needs a boost traffic in its center. Although there are currently retail stores

and the promised addition of more, this will not bring economic activity to the town. Retail stores are closing at a fire

blazing rate across the country, and consumers are increasingly focused on online purchases. If we want to

realistically foster spending in restaurants and other statistically inclined growth sectors of brick and motor commerce,

an environmental town center would be the perfect draw for surrounding town residents. This is further enforced that

one guaranteed economic force that will not go away is climate change. If we are ahead of the curve as a town, our

value will only increase, including residential properties that currently exist.

When it comes to additional high-rise residential units, this would be catastrophic for what is ahead. Not only do

condensed residential layouts increase the chance of mortality in natural disasters such as wildfires, but they further

will hinder the very delicate balance in the essential infrastructures that our town relies on. With additional residents,

our power supplies and clean water resources will become strained. We will encourage the proliferation of home

dwelling rodents and transference of zoonotic infectious viruses like COVID-19. As the global population rises, so

must high clusters of residents within regions to prevent devastating destruction. In order to easily facilitate green

energy, such as solar energy, the US population will need to spread themselves out to make it work.

It is time our town things SMART and AHEAD. It is time our town acts with innovation and creativity to stimulate the

minds of our youth. It is time to not rely on old standards for economic productivity, such as tax generation, as it will fail

in the coming years. More so than anything, it is time to be mindful and caring.
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Action is contagious. Evidence from observing community behaviors has repeatedly shown that  healthy habits 

spread from person to person. Similarly, taking leadership on climate action in Chappaqua can serve as a 

catalyst for change across the state & country.

Further Recommended Actions for Climate Mitigation in Chappaqua

1. Set emission reduction target (e.g similar to NYC: 40% reduction by 2030, 85% by 2050 + 15% carbon offset)

2. Implement monitoring system. Use data to track progress toward the target and guide policies. Partner with 

environmental programs & latest technologies to measure natural resource consumption.

3. Any new development requires environment impact assessment. No new developments should allow to reduce green 

space or increase carbon footprint of the town. Limit all town expansion-includes rejecting form-based code.

• Continue to protect and conserve multi-benefit natural lands, including forests, wetlands, and grasslands.

• Plant more trees locally, which mitigate greenhouse gas emissions through carbon storage and  strengthening 

resilience against climate hazards, like floods. Also, they provide jobs, wildlife  habitat, and opportunities for 

outdoor recreation.

• Strengthen local ecosystems through water quality improvements, urban greenways, tree plantings, habitat 

restoration, and shoreline enhancements

4. Education-

• For adults: provide information, workshop to raise awareness and promote actions.

• For children: incorporate environment/climate education as part of curriculum.

• Overall creation of programs to make children feel like their concerns and fears of climate change are being 

taken seriously.

5. Specific policies/actions for each sector: utility, building, natural reserve and etc.

6. Take notes and ideas from what nearby towns and cities are doing. One great example is the “Resilient Bridgeport 

Project” which includes work like the below.
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