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Building Resilience Against 

Climate Effects in Vermont



Building Resilience Against Climate Effects

16 states, 2 cities



Climate change is 
already happening, and 
is expected to continue

Key message #1:



Climate change is already happening in Vermont



Climate change is 
increasing health risks 
in Vermont 

Key message #2:



Hot weather already leads to increased illness & 

death in Vermont
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Statewide average maximum daily temperature (°F)

Average daily emergency department visits for heat complaints in Vermont, by 
maximum daily temperature, 2004 - 2013

Source: Vermont Early Aberration Reporting System Error bars indicate 95% confidence intervals



Extreme weather events have become more frequent 

and some have had serious health consequences

2018 ice jam flooding, Hardwick (source: WCAX)

 Vermont had 18 federally-declared disasters from 2007-2016, twice as 

many as during the previous 10 years

Disaster declarations in Vermont, 1984 to 2015 (data from FEMA 2016)

2017 windstorm, Colchester (source: Burlington Free Press)



Heavy rains can increase contaminated runoff into 

drinking and recreational waters, leading to illness
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E. coli detections increase after precipitation

none 0.01 - 0.5" 0.5 - 1" 1 - 1.5” 1.5”or morePrecipitation preceding water sample:

Percent of samples with E. coli detected in drinking water or E. coli above 235cfu/100 ml in recreational water following precipitation. *Few samples were available for

public drinking water and recreational water for precipitation over 1 inch. These samples were combined with those from the 0.5 – 1” category. (source: Vermont

Department of Health)
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Cyanobacteria (blue-green algae) blooms occur each 

summer and can produce harmful toxins

2017, Lake Carmi (source: Seven Days)

Change in Lake 

Champlain 

temperature, 

1964-2009:

Source: Lake Champlain Basin Program, 

2015 State of the Lake Report



Warming conditions contribute to increased risk of 

tick and mosquito-borne diseases in Vermont



Longer warm season and more CO2 increases pollen, 

triggering allergies & asthma attacks.

Source: US GCRP 2016, adapted from Ziska 2011.



Climate change impacts and uncertainties can 

increase stress, anxiety, and depression

Source: US Air Force

Source: Burlington Free Press



Everyone’s health is 
threatened by climate 
change, though the 
threat is greater for some

Key message #3:
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 Climate change will 

disproportionately affect:

▪ People more exposed to 

climate effects

▪ People with pre-existing 

health vulnerabilities

▪ People with limited 

adaptation resources

Climate & health vulnerability



Vulnerability mapping



Responding to climate 
change can benefit 
health now and in the 
future

Key message #4:



General outreach & education



Hot weather preparedness

 Partners:
▪ National Weather Service

▪ Vermont Emergency Management

▪ VDH Division of Emergency Prep, Response, and Injury Prevention

▪ American Red Cross of New Hampshire and Vermont

▪ Vermont 2-1-1

▪ Agency of Human Services

▪ Department of Aging and Independent Living

▪ Vermont Occupational Safety and Health Administration

▪ Vermont Safety & Health Council

▪ Area Agencies on Aging

▪ Visiting Nurses Association

▪ Support and Services at Home

▪ Local Health Offices

▪ Denise Alosa (VT City Marathon & SBHS Athletic Trainer)



Cyanobacteria monitoring & preparedness

Source: Lake Champlain Committee



Tickborne disease monitoring & outreach



Integrating health into energy planning



Using trees to save energy and protect health

 200 trees provided to residents of 

Bennington and Newport in June 2017

▪ High historic rate of heat illnesses

▪ Lacking urban tree canopy

 Expected benefits include:

▪ Increased shade & cooling

▪ Reduced energy costs

▪ Many other health & environmental benefits!

Partners:



Supporting active transportation strategies



Jared Ulmer, MPH, AICP

Vermont Department of Health

Climate & Health Program

802-865-7762

Jared.Ulmer@vermont.gov or ClimateHealth@vermont.gov

healthvermont.gov/climate



New Winter Weather webpage



Wood Heat & Indoor Air Quality



Community Resilience Organizations

CROs website: gocros.org

Community Resilience Self-Assessment: gocros.org/community-resilience-selfassessment



Vermont Climate Change Tools



How can we support healthy climate actions?

 Assess health and equity impacts of proposed 

climate actions

 Offer language to help communicate about the 

health benefits of climate actions

 Support funding requests by including language 

about health benefits in funding proposals

 Help develop new funding sources to support 

healthy climate actions



Funding healthy mitigation actions

 Develop funding streams for healthy climate actions

 Potential partners:

▪ Hospitals / providers

▪ ACOs / ACHs / etc.

▪ Fed/state/local health care funders (e.g. Medicaid)

▪ Private insurance companies

▪ Philanthropic organizations

▪ Banks, academic institutions, businesses

Climate actions

Health benefits

Health care 

dollars saved

Invest savings in 

health-promoting 

climate actions



Heat Vulnerability Index

 Factors:

▪ Environmental 

characteristics

▪ Climate acclimation

▪ Age

▪ Pre-existing medical 

conditions

▪ Socioeconomic status

▪ Isolation

▪ Historic heat illness

Exposures

Vulnerabilities

Barriers to 

adaptation



Environmental
This theme indicates 
vulnerability based 
on environmental 
characteristics. 
Summer heat is 
exacerbated in 
locations with dense 
housing, a high 
proportion of paved 
areas and rooftops, 
and few trees.

Population
This theme indicates 
vulnerability based 
on the population 
composition of the 
town. Young 
children and older 
adults are age 
groups at higher risk 
for heat-related 
illnesses. 

Acclimatization
This theme indicates 
vulnerability based 
on how acclimated 
residents are to hot 
summer 
temperatures. 
Those experiencing 
fewer hot days per 
year tend to be less 
adapted to the 
impacts of summer 
heat.

Socioeconomic
This theme indicates 
vulnerability based 
on social and 
economic resources 
available to town 
residents. Older 
adults living alone, 
those with less 
education, and 
those with fewer 
economic resources 
are often less able 
to find relief during 
summer heat. 

Health
This theme indicates 
vulnerability based 
on the health status 
of town residents. 
Those with pre-
existing medical 
conditions are more 
likely to suffer 
health impacts 
during summer heat 
events. 

Heat Emergencies
This theme indicates 
vulnerability based 
on emergency 
department visits 
for heat illness in 
recent years. Towns 
that currently 
experience a high 
rate of heat-related 
emergencies are 
expected to 
continue 
experiencing a high 
rate in the near 
future. 

Vulnerability Key:



Vermont guiding data & analysis 

 Historical and projected 

climate data, provided by 

Vermont Climate Office:

1981-2010 

average

2021-2050 

projection

2070-2099 

projection

Length of growing 

season

134 days +9-12 days +19-38 days

Average winter low 

temp

9°F +2.2-2.9°F +5-10°F

Average summer high 

temp

75°F +1.7-2.1°F +4-7°F

Days with max temp > 

87°F

6 days +5-6 days +14-28 days

Yearly total 

precipitation

44” +0.9-1.4” +3-10”

Frequency of heaviest

0.1% precipitation 

events

Once every 

7 years

Once every 

3-6 years

Once every 2-

3 years



Draft Implementation & Monitoring Strategy

Goal Desired outcome

1. Raise Climate & Health 

Awareness

Vermont residents, organizations, and local and 

state leaders are aware of climate-related health 

impacts and the health impacts of climate actions

2. Support Healthy 

Climate Mitigation 

Actions

Vermont residents, organizations, and local and 

state leaders pursue climate change mitigation 

actions that provide health co-benefits

3. Strengthen Community 

Resilience

Vermont communities are prepared to reduce 

climate-related health impacts

Goal Desired outcome

4. Build Health Department 

Capacity

The Vermont Department of Health is prepared 

to reduce climate-related health impacts 

5. Reduce Environmental 

Hazards

Natural and built environments in Vermont are 

resilient to the impacts of climate change

6. Strengthen Individual 

Resilience

Vermont residents are prepared to protect 

themselves from climate-related health impacts

Primary Goals

Secondary Goals


