WORKING TOWARD
CLIMATE RESILIENCE
IN YOUR COMMUNITY
A Climate Summary Prepared for the Village of Athens
July 2022
The Hudson River Estuary Program prepared this summary to provide information for land-use
planning and decision-making as requested by the Village of Athens. It identifies historic climate
trends and introduces future projections and strategies to address the climate hazards most likely to
affect Hudson Valley communities.
This summary provides a starting point for recognizing
important climate hazards and risks in the village but is
limited to information available to the New York State
Department of Environmental Conservation (DEC) and its
partners at the time of this writing and is not a substitute
for on-site survey and assessment.
New York’s changing climate presents new challenges
and opportunities for communities in the state. It is vital for
local decision-makers to understand their community’s
vulnerability to a changing climate and take steps to
increase their climate resilience. We commend the
Village of Athens for taking the Climate Smart Communities pledge.

Athens Boat Launch

We recommend that Athens engage with the Climate Smart Communities certification and grant programs
to receive additional guidance and support towards reducing its contribution to climate change and
preparing for climate hazards.
Central to the information in this document is the concept of climate resilience—the ability to
manage climate risks, respond productively as climate changes, and recover quickly from extreme
events. Climate resiliency can be greatly enhanced by protecting and augmenting natural systems,
like green and natural infrastructure.

Community Risk and Resiliency Act (CRRA)
To further demonstrate the State’s commitment to climate resiliency, Governor Andrew Cuomo signed the
Community Risk and Resiliency Act (CRRA) in 2014. DEC officially adopted sea-level rise projections in
February of 2017 (see Table 1) and is required to create guidance that highlights natural and nature-based
solutions. CRRA requires the Department of State to develop model local laws to enhance community
resiliency.
Table 1. NYS Sea-level Rise Projections in inches by time horizon for the “Mid-Hudson” region,
6 NYCRR Part 490.

Mid-Hudson region (from federal dam at Troy south to Kingston)

CRRA guidance will also require consideration of future risk due to sea-level rise, storm surge and flooding in
certain funding and DEC permit and facility-siting application processes.

Climate projections for the Village of Athens
This report includes climate projections from a “downscaled” global model used for the
Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6). The process
of downscaling includes inputting local information and re-running global climate models on a
regional level to produce more robust projections. Models are inherently uncertain and simply
present a range of possible scenarios to assist people and communities plan for the future.
Future climate changes that New York experiences could exceed or fall short of these projections.
The projections include air temperature, precipitation, heat wave, sea-level rise and flood
projections from now through year 2100. The projections are taken from Responding to Climate
Change in New York State (aka, the ClimAID Report), written in 2011 and updated in 2014. The
report delineates climate projections by region. This report covers Region 2, which includes Greene
County and the Village of Athens (see figure below).

2
Figure showing ClimAID climate regions for NYS. The Village of Athens is in Region (2) and is shaded in orange.

This document was created by the New York State Department of
Environmental Conservation’s Hudson River Estuary Program
and Cornell University’s Water Resources Institute. The Estuary
Program protects and improves the natural and scenic Hudson
River watershed for all its residents. It was created in 1987 and
covers the river from the Troy dam to upper New York harbor.
The Estuary Program is funded by the New York
State Environmental Protection Fund. The New York State Water
Resources Institute at Cornell University seeks to foster an
understanding of the critical connections between people and the
state’s waters. It also seeks to empower communities to make
informed decisions about land use that minimize impacts to water
resources, including drinking water supplies, floodplains, and aquatic
habitats

BENEFITS
The Estuary Program’s core
mission is built around key
benefits people receive from a
storm and vibrant ecosystem:
•

Vital River Ecosystem

•

A Thriving & Resilient
Watershed

•

People Living Well with
Nature
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The New York State Office of Climate Change was created to lead development, in concert with
other DEC programs and New York State agencies, of programs and policies that mitigate
greenhouse gas (GHG) emissions and help New York communities and individuals adapt when
changes in climate cannot be avoided.
The information provided in this document was taken from the following:
•

NYSERDA’s Responding to Climate Change in New York [ClimAID]

•

Community Risk and Resiliency Act (CRRA)

•

DEC’s “Climate Smart Communities Program” (CSC)

•

Columbia University’s “Flood Impact” mapper (Hudson River Flood Impact Decision Support System Version 2)

Additional information about climate change in the Hudson Valley can be found on DEC’s
webpages, starting with http://www.dec.ny.gov/lands/39786.html
For the latest funding, events and opportunities, sign up for our Climate Resiliency in the Hudson
Estuary newsletter: http://goo.gl/Ug5LCb
CONTACT INFORMATION

Jesenia Laureano
Climate Adaptation Planning Specialist,
Hudson River Estuary Program + Cornell Water Resources Institute
New York State Department of Environmental Conservation
21 S Putts Corners Road, New Paltz, NY 12561
(845) 256 – 2274 | jesenia.laureano@dec.ny.gov | www.dec.ny.gov | wri.cals.cornell.edu
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Accomplishments To Date (7/7/2022)
Accomplishment

Date Completed

Local Waterfront Revitalization Program

1988 -2002

Networks Joined/ Village Committees
Flood Resilience Network
Waterfront Advisory Committee
Conservation Advisory Council
Zoning Board of Appeals
Communication Committee
Planning Board

Certification/Point Programs
Clean Energy Communities (3,200 Points Earned)
Benchmarking
CSC Certification
Community Campaigns
Energy code Enforcement Training
Energy Cody Enforcement Training
LED Street Lights
NY Stretch Energy Code
Unified Solar Permit

2019 - 2022

Climate Smart Communities
Pledge Element 1: Build a Climate-Smart Community
CSC Task Force
CSC Coordinator
National/Regional Climate Program
Partnerships with Other Entities

2020
2020
2019 - 2020
2020

Pledge Element 3: Decrease Energy Use
Benchmarking – Municipal Buildings
LED Street Lights
Energy Code Enforcement Training

2019-2021
2010
2019

Pledge Element 5: Use Climate-smart Materials
Management
Residential Organic Waste Program

2020

Pledge Element 6: Implement Climate-Smart Land Use
Comprehensive Plan with Sustainability Elements
Smart Growth Policies
Unified Solar Permit
Local Forestry Program

2020
2018
2016
2018 - 2019

Pledge Element 7: Enhance community resilience to
Climate Change
Evaluate Policies for Climate Resilience
Climate Adaptation Plan
Climate-Resilient Hazard Mitigation Plan
Culverts & Dams
Strategic Relocation

2018
2020
2016 - 2018
2018
2016-2018
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Pledge Element 8: Support a green innovation economy
Brownfield Clean-Up & Redevelopment

2020

Pledge Element 9: Inform and inspire the public
Climate Change Education & Engagement
Local Climate Action Website
Social Media

2020
2020
2020

Greene County Documents
Open Space and Recreation Plan
Hazard Mitigation Plan
Natural Resources Inventory

2002
2018
2019
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▐ Introduction
Although climate is always shifting, New York has experienced
particularly rapid changes to the regional climate in the last
century and this trend is projected to continue through the 21st
century. Global average temperature has been rising in unison
with increasing input of insulating greenhouse gases, driving
changes to regional and local climate. Warming atmospheric
temperature alters the water cycle, leading to more extreme
precipitation, short-term drought and severe storms.
Using the latest studies from New York State, this document
presents Athens primary climate hazards and the risks and
opportunities they present. A lot can change in a century, so it
is never too early to start.

Figure: Village of Athens Signage

A lot can change in a century. How will Athens change through the 21st century?
(historic photo of Athens waterfront)

▐ Climate Hazards in New York State
Three significant climate hazards (trends) are expected to affect New York State residents during
the 21st century: increasing temperatures, rising sea level, and changing precipitation patterns.
These trends are leading to three primary climate risks (human impacts): flooding, heat waves and
drought. Communities can plan and implement resilience strategies to reduce their vulnerability and
thrive under changing conditions. Risks and resilience opportunities are discussed later in this
document.
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Increasing temperatures
Annual average temperatures have been
steadily increasing in New York State, posing
new challenges to human health, electricity
demand, and many of our industries, including
tourism, recreation, and agriculture. Since 1970,
temperature increases in New York have
surpassed national and global averages with our
winters being particularly hard hit:
•
•
•
•

Global annual average temperature up 1.4°F
U.S. annual average temperature up 1.8°F
New York annual average temperature up 2.4°F
New York winter temperatures up 5°F

The average annual temperature around
Athens is expected to increase approximately
four to six degrees by mid- century and as
much as 11 degrees by 2100. Overall, Athens
can expect warm temperatures by the end of
the century to be similar to South Carolina
today.

(Source: NOAA)

Rising sea level
Global sea level is rising due to various factors, including thermal expansion from warmer water
temperatures and melting of land-based ice. The Hudson River is connected to and influenced by
the sea; therefore, it experiences tides and contains saltwater in its lower reaches. This is why the
river south of the federal dam at Troy is considered an estuary. It is also the reason why the
Hudson River’s water level is rising with global sea level.
Since 1900, sea level in the lower Hudson has risen over 13 inches. More concerning, the
water is rising faster and faster (from 2000 to 2014 the average rate was 6.8 millimeters per year
compared to 4.6 millimeters per year from 1990 to 2014). Projections for additional sea-level rise
along the Hudson River range from 1-10 inches by 2020 and 5-30 inches by mid-century. It is
possible that riverfront communities like Athens could experience as much as 71 inches of sealevel rise by the end of this century if rapid melting of the Greenland ice sheet continues.

*Range shows low to high projected rates of sea-level rise for the Mid-Hudson region, which includes the area North of Kingston to
the Troy Dam (Source: NYS 6 NYCRR Part 490). These projections are from the State’s regional ClimAID models that downscale
global models used by IPCC and others and account for regional geographical factors.
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Changing precipitation patterns

Observed Change in Total Annual
Precipitation (1958-2016)

Precipitation has become more variable and extreme, whereas
total rainfall has changed only marginally. The amount of rain
falling in heavy downpour events increased 55% from 1958 to
2016 in the Northeast. Projections indicate total annual
precipitation could increase as much as 18% by mid- century and
21% by 2100. Overall, New York State models project more dry
periods intermixed with heavy rain and decreased snow cover in
winter.
(Source: National Climate Assessment, 2016)

*Projections not available at this time

▐ Climate Risks and Opportunities for Athens
Heat waves, short-term drought and flooding are the primary climate risks the Village of
Athens faces as result of the hazards introduced in the previous section. We can start
preparing now for climate risks by increasing our resilience to current and future risk.
Building climate resiliency presents opportunities for adapting infrastructure, institutions, and
communities as climate changes, to respond productively and recover quickly from extreme events.
Resiliency also depends on maintaining or enhancing natural systems and the vital benefits they
provide communities, such as clean air and water, wildlife habitat, and natural flood protection.
Effective conservation of natural areas for climate resiliency occurs across property and political
boundaries and requires a broader view of natural landscapes.
The section below introduces major climate risks and opportunities for action in the Village of
Athens. These suggestions are from DEC’s Climate Smart Communities guidelines. For more
information and guidance on taking action, refer to the list of resources at the end of this document.
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RISK: Heat waves----------------------------------------------------------------------------------------Increasing annual temperatures will lead to more frequent, intense, and long-lasting heat waves during the
summer, posing a serious threat to human health and increased electricity demand from air conditioning.
Heat waves are a particular concern in more urban developed areas like Athens where the urban heat
island effect can further exacerbate hot temperatures. By mid-century, the number of days above 95
degrees is expected to more than triple and heat waves will occur two to three times as often, lasting 25 to
50%

*Projections not available at this time

OPPORTUNITIES
Develop and implement a community heat emergency plan for
the Village or in collaboration with neighboring municipalities.
(PE7 Action: Heat Emergency Plan)
•

This plan should identify vulnerable populations and existing
resources and networks and outline a course of action during a
high-heat event.

Increase shading in public spaces with trees and other
structures. (PE7 Action: Shade Structures Policy)
•
•

During times of extreme heat, public spaces should provide relief
for residents and animals, especially those that do not have
access to air conditioning.
Green infrastructure for stormwater management also provides
greater cooling.

Expand cooling centers. (PE7 Action: Cooling Centers)
•

To reduce hospitalization rates and deaths associated with heat waves, make sure the
community has sufficient cooling centers with multiple modes of transit to and from these
locations.
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RISK: Short-term drought-----------------------------------------------------------------------Periods of short-term drought will be more frequent and severe given warmer, less snowy winters,
fewer steady rainfalls, and higher evaporation from increased temperatures. These droughts can
threaten local drinking water supplies, agricultural production, and aquatic ecosystems.

OPPORTUNITIES
Implement a water conservation and reuse program. (PE7: Water Conservation & Reuse)
•

Outline and implement best practices and technologies to decrease water use and increase
rainwater harvesting. Encourage xeriscaping— landscaping that requires little or no irrigation.

•

Educate water users about best times to engage in water-intensive activities such as running
washing machines, watering lawns, and washing cars.

•

Incentivize water conservation by residents and consider use of water-conserving plumbing
fixtures and practices in village-owned properties.

Maintain existing natural infrastructure. (PE7 Action: Green Infrastructure)
•

Protecting existing forested areas and wetlands will contribute to groundwater infiltration, which can
decrease the extent of drought.

()
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RISK: Flooding---------------------------------------------------------------------------------------------Most communities in the region face increasing flood risk due to stormwater runoff and/or flooding along
the Hudson River and its tributaries. Storm surge from more frequent and intense hurricanes and long-term
sea-level rise will exacerbate flooding along the Hudson River, while intensifying precipitation increases
flooding along tributaries and from stormwater runoff. Flooding threatens many important assets like
transportation infrastructure, businesses, recreational facilities, sewage infrastructure, roads and more.
Communities can protect their shoreline and waterfront areas by encouraging or requiring flood-resilient
land use and shoreline protection strategies.
The Village will likely continue to experience significant flood events, including storm surge from
hurricanes and tropical storms (e.g., Superstorm Sandy) and intense rainfall. Flooding during
Hurricane Irene in 2011 combined storm surge from the Hudson River with rainfall coming down the
impervious surfaces like pavement and roads. Sea- level rise will raise the baseline on which these
floodwaters occur, causing unprecedented flood heights and expanding the areas exposed to flood
risk.
Flooding causes two types of hazards: gradual and event-based (see Figure 1). Gradual hazards
include erosion and daily flooding at high tide. Event-based hazards are sudden and often more
damaging, including storm surge flooding, wave force, and sudden erosion. The federallydesignated “100-year” or 1% floodplain is the area that statistically has a 1% chance of flooding
each year, based on historical data.

Figure 1. Gradual and event-based flood hazards (Source: NYC Planning’s “Urban Waterfront Adaptive Strategies”)
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New York projects that today’s 1% (“100-year”) storm will become 20 to 50% more likely by 2020
and as much as 610% more likely by 2100. Furthermore, the 1% storm flood height will be 4 to 8”
higher by 2020 and 18 to 40” higher by 2100. These projections are based only on sea-level rise,
and do not factor in increased intense precipitation or other factors.

*Projections not available at this time
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Sea-level rise and flood risk maps for the Village of Athens
Current (2022) and projected (2020s, 2050s, 2080s and 2100) flood risk maps of Athens shoreline
areas can be found below. Areas shaded in blue are projected to be inundated permanently or
twice a day at high tide, under NYS’s adopted high rate of sea-level rise (9”, 27”, 54”, 71”). Areas
shaded in yellow are projected to be in the 1% (“100-year”) floodplain according to ClimAID 2014
updated projections. See more scenarios in Appendix A: Athens SLR Scenarios.
Village of Athens 100 Year Flood Scenario

Figure 2. Map showing projected inundation (Mean High High Water, in blue) and 1% flood
level (in orange) under High sea-level rise projection for the year 2100 in the northern area of
Athens shoreline (Columbia University Hudson River Flood Impact Decision Support System
Version 2)
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Assessing flood risk and vulnerability in the Village of Athens
These maps may understate flood risk because they do not consider changes in intense
precipitation and urban stormwater runoff, which can further increase the frequency and magnitude
of future flood events.
Athens can use Columbia University’s “Flood Impact” mapper to project varying sea-level rise scenarios
onto the waterfront. scenarios and impacts onto their waterfront and apply the results in community
planning.

National Flood Insurance Program
As of 2018, the Village of Athens contained over $2.2 million in vulnerable property
represented by 12 policies in the National Flood Insurance Program. Since 2018, there have
been over 23 total flooding claims under this program. In 2009, the Village passed a Flood Damage
Prevention Ordinance.
Flooding is exacerbated in Athens by the stormwater runoff produced from impervious cover from
urban development, including roofs, roads, parking lots, and other paved areas. Stormwater runoff
is of particular importance in Athens because of the combined sewer system that serves the
Village can discharge raw sewage into the Hudson River during overflow events.
Reducing stormwater runoff would not only reduce flooding in Athens, but also improve the Village’s
human and environmental health. Green infrastructure is an effective strategy to naturally treat
stormwater that provides many co-benefits, including increased cooling, property value, health
improvements, and more. Strategies include permeable pavement, rain gardens, and green roofs.
Green infrastructure is encouraged in the NYS DEC Stormwater Design Manual.
There is a very strong relationship between land use and flooding that is essential to addressing
increased flood risk from climate change along streams. Healthy watersheds, including both land
and water resources, can reduce erosion and flooding impacts, minimize public infrastructure costs,
and be more resilient to climate change—all ecosystem services that directly benefit our
communities and cost less than the alternatives.
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OPPORTUNITIES
Complete a vulnerability assessment. (PE7 Action: Climate Vulnerability Assessment)
•

The Village can complete a Coastal Vulnerability Assessment for its waterfront areas to identify
hazards and prioritize assets. Funding may be available through the Hudson River Estuary
Program’s grant opportunities.

Seek financial assistance for flood adaptation.
• Please reference our fact sheet on Financing Flood Resilience.
• Join NFIP’s Community Rating System.
(PE7 Action: National Flood Insurance Program Community Rating System)
Incorporate future flooding and preferred adaptation strategies into municipal planning.
•
•
•

Require waterfront and streamside developers to consider flooding and sea level rise over the
lifespan of projects.
Include flood-adaptive design criteria in the village’s future requests for proposals in the
waterfront area. See the accompanying folder ‘Waterfront Design Project Examples’.
Prioritize water-dependent and water-enhanced uses in waterfront areas. Please reference NYC
Planning’s Urban Waterfront Adaptive Strategies.

Use natural vegetated buffers to protect assets from flood risk.
•

Enhance or create natural vegetated shoreline and stream buffers to protect natural areas for
flood mitigation and wildlife habitat. (PE7 Action: Riparian Buffers)

•

Consider facilitating a managed retreat from flood-prone areas over the long term and allowing
for the migration of habitats as the floodplain evolves. (PE7: Nature-based Shorelines)

Right size culverts. (PE7 Action: Culverts & Dam)
•

Many communities rely on culverts that are undersized and prone to cause flooding, especially
given the trends of more intense precipitation and increased area of impervious surfaces.

•

Culverts should be inspected and re-sized to adequately handle water flows, reduce flooding
and maintain aquatic habitat connectivity.

Promote best practices and technologies to address flooding.
•

Promote flood prevention strategies, such as minimizing impervious surface areas and
promoting the use of green infrastructure practices or natural features that help manage
stormwater.

•

Encourage the use of natural and nature-based features (NNBF) that provide hazard protection
and many co-benefits like cooling, increased property value, carbon sequestration, habitat,
improved air and water quality, and more.

Identify and conserve natural areas contributing to stormwater management.
(PE7: Conserve Natural Areas)
•

Natural vegetated stream buffers, forests, wetlands, and other natural areas are critical to
managing stormwater on the landscape by intercepting rain and snowfall, reducing and slowing
runoff, and contributing to groundwater recharge.
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▐ What Can I do Next?
Learn about how other Hudson River communities are adapting to climate risks:
• Read case studies on flood resilience task forces in Kingston, Catskill, Piermont and Stony Point:
• Flood Adaptation Strategies for Hudson Riverfront Communities [Presentation]
• Read New York City’s Urban Waterfront Adaptive Strategies to address flood risk [PDF]:
Stay up to date on funding, events, and new information on climate resilience:
• Subscribe to the Climate Resiliency in the Hudson Estuary newsletter
• Visit the Estuary Program’s Climate Resilience webpage
• Read the Climate Program’s fact sheet on Financing Waterfront Resilience
Consider participating in the Climate Smart Communities certification program. Engage with the
CSC program to receive more guidance and support to reduce your greenhouse gas emissions, save
energy and improve climate resiliency.
Consider applying for a Climate Smart Community grant, DEADLINE ON JULY 29,2022 AT 4PM
•

DEC Climate Smart Communities

•

Climate Smart Communities Grant Program

For more information on the topics discussed in this summary, please see the following
sources:
• DEC Office of Climate Change:
• Conserving Natural Areas and Wildlife in Your Community [PDF]
• HREP’s Creating a Natural Resources Inventory Fact Sheet [PDF]
• Responding to Climate Change in New York [ClimAID]
• Hudson River Sustainable Shorelines [webpage]:
• Hudson Estuary Watershed Resiliency Project [webpage]
• NYS DEC Stormwater Design Manual [PDF]
• Cornell University Extreme Precipitation project
• Cornell University Northeast Regional Climate Center
• New York Climate Change Science Clearinghouse [webpage]
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