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Building Resilience Against 
Climate Effects in Vermont



Climate Change and Health Adaptation Program

 Implemented by the Vermont 
Department of Health in summer 
2013

 4-year grant from the CDC’s 
Climate Ready States & Cities 
Initiative to:

“help state and city health 
departments investigate, prepare for, 
and respond to the health effects that 
climate change may have on people”

16 states, 2 cities



Climate change is 
already happening, and 
is expected to continue

Key message #1:



Vermont is already getting warmer & wetter…

Source: National Oceanic and Atmospheric Administration, Climate at a Glance, Time Series data

 Since 1965:
 Temperature:

o + 2°F in summer
o + 4°F in winter
o 4th largest rate of warming in U.S.

 Precipitation:
o + 7” rain per year
o 4th largest increase in precipitation in the U.S.

…and we expect these trends to continue in the future



Climate change is 
increasing health risks 
in Vermont 

Key message #2:



Hot weather already leads to increased illness & 
death in Vermont

0

1

2

3

4

5

6

7

8

9

10

65 67 69 71 73 75 77 79 81 83 85 87 89 91 93

A
ve

ra
ge

 d
ai

ly
 #

 o
f 

he
at

 c
om

pl
ai

nt
 E

D
 v

is
its

Statewide average maximum daily temperature (°F)

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

Source: Vermont Department of Health



0

5

10

15

20

25

30

Under 5 5 to 9 10 to 14 15 to 19 20 to 24 25 to 34 35 to 44 45 to 54 55 to 64 65 to 74 75 and older

C
as

es
 p

er
 1

00
,0

00
 p

er
so

ns
 p

er
 y

ea
r

Age Group
(Blue bars indicate significantly elevated rates)

Annual Incidence of Heat Illness Emergency Department Visits in Vermont, by Age 
Group, 2003 - 2010

Population denominator is average of age-specific intercensal population estimates for 2003-2009 and 2010 Census

State Rate (All Ages)
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Hot weather already leads to increased illness & 
death in Vermont



Extreme weather events have become more frequent 
and some have had serious health consequences

 6 deaths

 Extensive property/infrastructure damage, power 
outages, and other service disruptions

 Wellheads submerged by floodwaters

 30 public water systems issued Boil Water Notices

 17 wastewater treatment facilities reported 
compromised operations

 Septic system failures, fuel spills, other hazardous 
contamination

 Over $10 million estimated damage to crops and 
farmlands

Sources: Wikimedia Commons; Burlington Free PressSource: FEMA; Vermont Agency of Natural Resources;  Vermont Emergency Management

 Vermont had 18 federally-declared disasters in the past 10 years, up over 
50% from the previous 10 years

 Health impacts from Tropical Storm Irene



Heavy rains can increase contaminated runoff into 
drinking and recreational waters, leading to illness
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Lyme disease & anaplasmosis have increased 
rapidly in recent years
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Lyme disease & anaplasmosis have increased 
rapidly in recent years
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Lyme disease & anaplasmosis have increased 
rapidly in recent years
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 Lyme disease incidence has been 
steadily moving northeastward
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Cyanobacteria (blue-green algae) blooms occur each 
summer and can produce harmful toxins

Source: Lake Champlain Basin Program, 2015 State of the Lake Report

Change in Lake 
Champlain 
temperature, 
1964-2009:



Nutrient flows to Lake Champlain

Source: Lake Champlain Basin Program, 2015 State of the Lake Report



Other health concerns:

• Water and food-borne illnesses
• Pollen & seasonal allergies
• Air pollution
• Mental health
• Household mold

Source: Town of Charlotte, VT



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 those 
with:
 higher exposure risk
 pre-existing health vulnerabilities
 limited resources for adaptation

 It is critical to identify individuals and communities 
that may be particularly vulnerable, and take 
actions to ensure that they do not suffer unjustly from 
climate impacts

Climate & health vulnerability



Heat Vulnerability Index

 Factors:
 Environmental 

characteristics
 Climate acclimation
 Age
 Pre-existing medical 

conditions
 Socioeconomic status
 Isolation
 Historic heat illness

Exposures

Vulnerabilities

Barriers to adaptation



Urban heat islands in Vermont???

 Average urban-rural temperature 
difference (weighted by urban area 
size):   +3.9°F

 Heat illness rate:
 All urban cluster towns and adjacent 

rural towns

 Excluding Chittenden County towns

Area Type
Population Estimate 

(2010 Census)
Age-adjusted incidence rate, per 

100k persons per year
Urban 285,904 14.1 (12.6, 15.6)
Rural 165,331 11.6 (9.7, 13.5)

Area Type
Population Estimate 

(2010 Census)
Age-adjusted incidence rate, per 

100k persons per year
Urban 155,468 18.9 (16.5, 21.3)
Rural 142,372 10.7 (8.7, 12.6)

DRAFT, preliminary 
findings – please do not 
cite or circulate



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

Key message #4:



“Win-win” actions can reduce GHG emissions and provide 
immediate environmental, economic, and health benefits



Actions should be taken now to prepare for the health 
impacts of climate change



Actions should be taken now to prepare for the health 
impacts of climate change



Actions should be taken now to prepare for the health 
impacts of climate change

Credit: Alan Giese, Lyndon State University



Next steps



Next steps

 Additional analyses and disease projections
 Identify potential interventions
 Develop & implement Adaptation Plan

 Outreach – risks and prevention strategies
 Enhanced surveillance of risks and health impacts
 Heat Response Plan
 Local Adaptation Planning Toolkit
 Support initiatives with climate & health co-benefits

 Evaluating effectiveness of interventions
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Contact information: 
802-865-7762
Jared.Ulmer@vermont.gov
ClimateHealth@vermont.gov
Climate Change Adaptation Program
Vermont Department of Health



1
Forecasting Climate 

Impacts and 
Assessing 

Vulnerabilities

2
Projecting the 

Disease Burden

3
Assessing  Public 

Health Interventions 

4
Developing and 
Implementing a 

Climate and Health 
Adaptation Plan

5
Evaluating Impact 

and Improving 
Quality of Activities

Building
Resilience 
Against
Climate 
Effects

Climate and Health Program, National Center for Environmental Health





Human activity causes climate change



32

These trends are expected to continue

Source: Vermont State Climate Office projections developed for the Vermont Department of Health

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 5 days +5-6 days +13-28 days

Yearly total precipitation 44” +0.9-1.4” +3-10”

Days/year of precipitation > 1” 8 days +0.3-0.4 days +0.7-1.4 days

Frequency of heaviest
0.1% precipitation events

Once every 7 
years

Once every 3-
6 years

Once every 2-
3 years
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 Emergency department visits were 
8x more likely on days when 
temperature reaches 87ºF

 For those aged 65+, about one 
additional death on days 87ºF and 
warmer

Future expectations for heat impacts

Source: Vermont Department of Health

7

12
15

20

13

20

34

0

5

10

15

20

25

30

35

40

1981-2010 2021-2050 2041-2070 2070-2099

D
ay

s 
pe

r y
ea

r 
re

ac
hi

ng
 a

t l
ea

st
 8

7°
F

Current and projected days/year reaching at least 87°F

B1 (lower emissions)

A2 (higher emissions)

Time period Excess emergency 
department 

visits/year for heat 
complaints

Excess deaths/year 
attributable to heat

Baseline 
(2012)

26 6
2021-2050 44-48 10-11
2041-2070 55-73 12-17
2070-2099 73-125 17-28

Future health burden
Expected change in exposure

Exposure – outcome associationsCurrent health burden

 Average of 80 emergency department 
visits per year for heat complaints
 26 occurred on days 87ºF and warmer

 For those aged 65+, estimated 6 excess 
deaths per year on days 87ºF and warmer



Seasonality
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 Asthma in Vermont:
 Asthma prevalence in Vermont 

adults from 1999-2013 increased 
by about 50%

 About 67,000 Vermonters report 
having asthma, including about 
13,000 children

 Vermont has the 7th highest adult 
asthma prevalence in the nation

A longer growing season and more atmospheric CO2
increases airborne pollen that cause seasonal allergies

Source: Town of Charlotte, VT



Climate change impacts and uncertainties can lead to 
stress, anxiety, and other mental health concerns

Source: Medical Daily


