


Strengthen communities to prepare, respond and recover 
in the face of climate impacts and other disruptions 
through collaborative, innovative solutions. 

communityresilience-center.org

Dr. Christa Daniels
Senior Associate CCPCR

http://www.communityresilience-center.org/


• Engage in each course for 4 weeks

• Enroll for graduate credit or audit the course

• Increase your skill set in climate resilience for 

better outcomes

• Discover solutions to local issues you face on 

the job or in your community.

• Register for one course or the whole series.

Local Solutions for Strong Communities
… a series of online courses focused on the fundamentals of climate change resilience. 

http://www.communityresilience-center.org/climate-

change-resilience-series/

http://www.communityresilience-center.org/climate-change-resilience-series/
http://www.communityresilience-center.org/climate-change-resilience-series/


Join us for the next online course in this series

Climate Impacts: Public Health
January 26 – February 22, 2020

Climate Change Resilience
… a series of online courses focused on the fundamentals of climate change resilience. 

http://www.communityresilience-center.org/climate-impacts-public-health/

Instructor: 
Dr. Christa Daniels



Save the Date!
2020 Local Solutions Eastern 

Climate Preparedness 

Conference

May 11-12, 2020 • Holiday Inn By 

the Bay • Portland, Maine

http://www.communityresilience-

center.org/conferences/2020-local-solutions-eastern-

climate-preparedness-conference/

Local Solutions for Strong Communities

http://www.communityresilience-center.org/conferences/2020-local-solutions-eastern-climate-preparedness-conference/


Meet the challenges of a changing climate by finding 
information and tools to help you understand and 
address your climate risks. 

toolkit.climate.gov 

Dr. Ned Gardiner

Engagement Manager 





•Changing seasons

•Coasts

•Urban communities

•Human Health

•Adaptation

https://nca2018.globalchange.gov/chapter/3#key-message-2

FOURTH NATIONAL CLIMATE ASSESSMENT
CHAPTER 3: WATER

FOURTH NATIONAL CLIMATE ASSESSMENT
CHAPTER 18: NORTHEAST





CDC BRACE Framework’s five steps map to the 
Steps to Resilience. Using the Steps to Resilience 
allows people from any discipline to collaborate 
using common terminology and process.
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If you have a question, please write it in the Q&A section (not 

Chat) and select to All Panelists, so we can see the questions. 

If you are having technical difficulty, please use Chat and send 

to Host, so we can address the issue with you directly. 

The presentation will be recorded and posted to the Antioch 

website within a week  www.communityresilience-center.org 

Logistics
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Matt Cahillane
New Hampshire Department of Health and 
Human Services, Division of Public Health 
Services, Bureau of Public Health Protection.



Matt Cahillane, MPH
Climate Program Manager

Division of Public Health Services
NH Department of Health and Human Services



 Adaptation and Mitigation

 Exposure Pathways

 Epidemiology 

 Direct and Indirect Impacts

 Assessments and Interventions

 Resilience 
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 Leadership via CDC Climate & Health Program, EPA, NOAA and others

 Assessments

◦ Coordinate and publish systemic reviews (e.g. NCA)

◦ Fund research on changing conditions & risks

 Interventions

◦ CDC Climate Ready States & Cities Initiative (CRSCI)

 includes 18 states and cities, plus 7 tribal nations, and academic partners

◦ NOAA Coastal Resilience grants, EPA Climate Change Research grants

 Policy initiatives on mitigation and adaptation (e.g. Clean Power Plan) 
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 Experts agree that the Northeast US climate has become 
◦ Warmer

◦ Wetter

◦ With more severe weather and sea level rise 

◦ – and all these changes may result in human health impacts. 

Slide 23



 State provides leadership via multiple programs to: 
◦ Engage with partners

◦ Train the H&E workforce

◦ Track data, analyze, and post to public data portals

◦Gather new data, analyze and publish results 

 Assessment of environmental conditions & health impacts 

 Interventions to change conditions and build resilience

 Communicate findings to stakeholders

 Inform policy change

Slide 24



 Past Assessments
◦ UNH atmospheric projections
◦ USGS hydrologic projections
◦ PSU weather & injury trends
◦ Great Bay conditions & oyster 

bacteria levels
◦

 Current & past interventions
◦Monadnock
◦ Seacoast
◦ Lakes Region
◦ Upper Valley
◦ City of Nashua

Slide 25



1. Monadnock severe weather and resilience

2. Seacoast Region insect habitat and tick safe practices 

Slide 26



Three interventions to increase knowledge, abilities, and awareness 
1. Training of older adults
2. Support to build an emergency kit
3. Community information campaign  



Four interventions to increase knowledge or change conditions. 
1. Training of summer camp and YMCA staff
2. Training of health care providers
3. Tick habitat assessment and control
4. Policy change for insect repellent

Slide 28



1. The community engagement and plan development were a 
significant investments of time, and viewed as important to 
success of the final intervention

2. The intervention findings showed limited change in KSAs & 
behavior, yet a good test of the methods

3. Identified a need to implement fewer projects with more focused 
resources for EBPH interventions & evaluation

Slide 29



Matt Cahillane

NH DHHS, Climate and Health Program

603-271-4072; matthew.cahillane@dhhs.nh.gov

Or visit our website

www.dhhs.nh.gov/dphs/climate/

This project was supported by grant number 
#NUE1 EH001332-04 from the National Center 
for Environmental Health (NCEH) at the Centers 
for Disease Control and Prevention (CDC) in 
Atlanta.  Its content is solely the responsibility 
of the authors and does not necessarily 
represent the official views of the CDC.
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 National Climate Assessment - https://nca2018.globalchange.gov/chapter/18/

 CDC Climate Ready States and Cities Initiative https://www.cdc.gov/climateandhealth/climate_ready.htm

 CDC Building Resilience Against Climate Effects (BRACE) https://www.cdc.gov/climateandhealth/BRACE.htm

 CDC Climate and Health publications page https://www.cdc.gov/climateandhealth/publications.htm

 CDC ‘Impact of Climate Change on Health’ https://www.cdc.gov/climateandhealth/effects/default.htm

 NH DHHS Climate and Health Program https://www.dhhs.nh.gov/dphs/climate/index.htm

 NH DHHS Environmental Health Tracking Program https://www.dhhs.nh.gov/dphs/hsdm/epht.htm

◦ https://www.dhhs.nh.gov/dphs/hsdm/wisdom/index.htm

 Monadnock Climate & Health Adaptation Plan - http://www.swrpc.org/chap

 Seacoast Climate & Health Adaptation Plan -
http://www.seacoastphn.org/uploads/8/4/0/0/84005490/seacoast_plan_of_action_03.4.19_b.pdf
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Tribal Projects 
• Alaska

• Coastal floods & 
erosion

• Pacific Northwest
• Salmon habitat

• Southwest
• Threats to food 

and tourism
• Great Lakes

• Invasive species
• Florida

• Subsistence 
agriculture
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Dr. Kathleen Bush
Program Manager for the Environmental Public 
Health Tracking Program at the New Hampshire 
Department of Health and Human Services, 
Division of Public Health Services. She also 
supports the Climate and Health Program.



Kathleen Bush, PhD
EPHT Program Manager

Division of Public Health Services
Department of Health and Human Services





Heat and Health: Translating Data into Action

Lowering Our Heat Advisory Threshold to Protect Public Health



Heat is a major threat to public health. 

Limited information on:

• risk of ED visits,

• effects in the Northeast,

• impacts outside of large  metropolitan areas.

Hypothesis: Heat-related illness and death will be 
reduced by lowering heat advisory thresholds. 



1. How does heat index impact health?

2. Are current Heat Advisories optimal 

for protecting public health in the 

Northeast?

3. What can state and local health 

agencies do to reduce risk?

Study Area for 

Northeast Heat-Health 

Analysis



Study Period

• May 1-September 30 

• RI (2005-2012); ME (2001-2010); & NH (2000-2009)

Study Area

• Towns within 10 miles of a NOAA weather station (ME, NH), and all of RI

• Population included 60% of ME, 66% of NH, and 100% of RI (~2.7 million people)

Exposure

• Daily maximum heat index 

Outcome

• Counts of daily all-cause and heat-specific emergency department (ED) visits

• Counts of daily all-cause deaths



If RR < 1 = negative association

If RR = 1 no association

If RR > 1 = positive association

Risk of 

all-cause ED 

visits increases 

with heat index.

Risk increases 

by 6.6%

at 95F vs. 75F

Risk of All-Cause ED Visits Over 1-week Lag
95F vs. 75F



Risk of All-Cause ED Visits by Study Location



Risk of All-Cause ED Visits by 
Cause, Season and Demographics



For a day when the max heat index was 95oF                                         

(compared to 75oF): 

● All-cause ED visits ↑ 6.6% over the following 7 days

● Heat-related ED visits ↑ 89% over the following 7 days

● Deaths ↑ 5.8% on the same day

Key point: Health effects occur at ‘moderate’ heat index 

below the current NWS threshold for a Heat Advisory.



HEAT WARNINGHEAT ADVISORY HEAT WAVE

95-104°F* 105°F and above 3 consecutive days 90°F or higher 

*For 2 or more consecutive days, or 100-104°F for any length of time* 

NEW NWS THRESHOLDS FOR NORTHEAST

HEAT WARNINGHEAT ADVISORY HEAT WAVE

100° - 104°F* 105°F and above 3 consecutive days 90°F or higher 

*For 2 or more hours

OLD NWS THRESHOLDS FOR NORTHEAST



2016 2018

Heat Index (HI) 
95-104 degrees for 2 Consecutive Hours

Heat Index (HI) 
100-104 degrees for  2 Consecutive Hours



What are we doing to prepare for and respond to 
Extreme Heat Events? 

• Heat Response Plan 

• Hazard Mitigation Plans

• Climate and Health Adaptation Plans & 
Interventions



http://nhvieww.maps.arcgis.com/apps/PublicGallery/index.html?appid=38764e6f2a894165a60dd5c983543221

http://nhvieww.maps.arcgis.com/apps/PublicGallery/index.html?appid=38764e6f2a894165a60dd5c983543221


Access at: wisdom.dhhs.nh.gov

wisdom.dhhs.nh.gov


Access at: wisdom.dhhs.nh.gov

wisdom.dhhs.nh.gov


State Heat-related Tools URL

MA Heat Vulnerability Index
matracking.ehs.state.ma.us/
Climate-Change/map-hvi.html

ME
Air Conditioning Data by 
County & Housing Status

data.mainepublichealth.gov/
tracking

NH Heat Community Toolkit 
nh.gov/epht/documents/heat-
community-toolkit-final.pdf

RI
Interactive Heat Stress & 
Daily Temp Data 
Visualization

health.ri.gov/data/heatstress

VT Heat Vulnerability Index
healthvermont.gov/tracking/
vulnerability-indicators

https://urldefense.proofpoint.com/v2/url?u=https-3A__nam03.safelinks.protection.outlook.com_-3Furl-3Dhttps-253A-252F-252Fmatracking.ehs.state.ma.us-252FClimate-2DChange-252Fmap-2Dhvi.html-26data-3D02-257C01-257CErin.Arneson-2540maine.gov-257C250297784c4f4765d2f108d6f34d4767-257C413fa8ab207d4b629bcdea1a8f2f864e-257C0-257C0-257C636963910579723922-26sdata-3DK2EWBAs-252F5Ufi49ldYS-252FIjmq4ooFt6KO6op2H7m1CUnw-253D-26reserved-3D0&d=DwMGaQ&c=lDF7oMaPKXpkYvev9V-fVahWL0QWnGCCAfCDz1Bns_w&r=918fbxNwIu_Utug6B89iotP_yvbdhGjb5P7h6pUp0QE&m=Up31rvRrTeWi3oBkbwXt6g0kZgS5EkgQM5OsQ2Y7zJw&s=VMq-6bAcZZExlvoYPGYwdzZo6nYdL4oD0P2wmwwMoPU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__data.mainepublichealth.gov_tracking&d=DwMGaQ&c=lDF7oMaPKXpkYvev9V-fVahWL0QWnGCCAfCDz1Bns_w&r=918fbxNwIu_Utug6B89iotP_yvbdhGjb5P7h6pUp0QE&m=Up31rvRrTeWi3oBkbwXt6g0kZgS5EkgQM5OsQ2Y7zJw&s=b8deACImiOMHf7Lv_oq6eXmPb8LI5Pw44Fj7j22gotI&e=
https://www.nh.gov/epht/documents/heat-community-toolkit-final.pdf
https://urldefense.proofpoint.com/v2/url?u=https-3A__nam03.safelinks.protection.outlook.com_-3Furl-3Dhttp-253A-252F-252Fhealth.ri.gov-252Fdata-252Fheatstress-252F-26data-3D02-257C01-257CErin.Arneson-2540maine.gov-257C250297784c4f4765d2f108d6f34d4767-257C413fa8ab207d4b629bcdea1a8f2f864e-257C0-257C0-257C636963910579733916-26sdata-3Djj-252FWjP-252B-252Bvpt-252BWwjgHRn-252FMUE4LeST0S-252BiCaIq2HW8LX8-253D-26reserved-3D0&d=DwMGaQ&c=lDF7oMaPKXpkYvev9V-fVahWL0QWnGCCAfCDz1Bns_w&r=918fbxNwIu_Utug6B89iotP_yvbdhGjb5P7h6pUp0QE&m=Up31rvRrTeWi3oBkbwXt6g0kZgS5EkgQM5OsQ2Y7zJw&s=kJ-GtsldAUbzv7DE22MGPQ7amLKssdU1HtNO6eiIMY4&e=
http://www.healthvermont.gov/tracking/vulnerability-indicators


Questions? Comments? Feedback?

Katie Bush, PhD
EPHT Program Manager

NH DHHS DPHS
Phone: 603-271-1106

Email: kathleen.bush@dhhs.nh.gov



Thanks to BRACE and EPHT colleagues who supported this initiative.

Thanks also to the US Centers for Disease Control and Prevention for supporting this work 
through several Cooperative Agreements: 5UE1EH001040, 5U38EH000947, 
5UE1EH001046, 5UE1EH000745, and 5U38EH000943. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of 
sponsoring agencies.

For the full manuscript see:

Wellenius, G.A., Heat-related morbidity and mortality in New England: Evidence for local 
policy. Environmental Research (2017), http://dx.doi.org/10.1016/j.envres.2017.02.005

http://dx.doi.org/10.1016/j.envres.2017.02.005


Janine Marr, MS
Graduate Research Assistant for the Building 
Resilience Against Climate Effects (BRACE) project 
with the Greater Monadnock Public Health 
Network in Cheshire County



Building Resilience Against Climate Effects 
in the Monadnock Region of New Hampshire:

How to Increase the Resiliency of People Over 65 

& Reduce Health Risks Associated with Extreme Precipitation Events

Through Community Engagement and Behavior Change

Presented by Janine Marr

Antioch University New England

Center for Climate Preparedness & Community Resilience 

1/9/20



BRACE Stages in the Monadnock Region:

https://www.cdc.gov/climateandhealth/BRACE.htm

1. EXTREME 

PRECIPITATION 

EVENTS & 

OLDER ADULTS 

3. EVIDENCE-BASED 

INTERVENTIONS: 

EMERGENCY 

PREPAREDNESS

2. CONTAMINATION, 

POISONING, INJURY, 

DEATH

4. CHAP (1/17) & PILOT INTERVENTION (SPRING 2019)

5. ASSESS PILOT 

& INFORM 2020 

INTERVENTION

https://www.cdc.gov/climateandhealth/BRACE.htm


This publication was supported by Centers for Disease 

Control and Prevention (CDC) grant number 

#5UE1EH001046-03 via the National Center for 

Environmental Health in Atlanta, Georgia. 

2017

Greater Monadnock Public Health Network:
Cheshire County

Cheshire Medical Ctr./Dartmouth-Hitchcock Keene

Community Volunteer Transportation Services

Home Healthcare, Hospice, & Community Services

Monadnock Community Hospital

Monadnock Voices for Prevention

Southwestern Community Services

NH Department of Health & Human Services

Southwest Region Planning Commission

Antioch University New England

BRACE Partnership in the Monadnock Region

http://www.swrpc.org/chap



The Challenge

How long do you believe it will take 1st responders to arrive?

1. Aging Population

2. Year-Round Extreme Precipitation Events

3. Reliance on Volunteers

4. Misperceptions about Disaster Response:

McKinley, S. P., Azem, Z. S., & Keirns, T. (2017). Healthy Monadnock 2017 Community Survey (p. 111). The Survey 

Center: University of New Hampshire.



CHAP Social Vulnerability Index

Extreme Precipitation & Weather Events

Riverine Residents 

Community Housing 

Health Issues

Mobility Issues (Car)

Low-Income

Keene

Hinsdale

Marlborough

Troy

Peterborough

Exposure + Sensitivity

+ Adaptive Capacity 

= Social Vulnerability

Greater Monadnock Public Health Network. (2017). Climate and Health Adaptation Plan (p. 57). Keene, NH: 

Greater Monadnock Public Health Network. Retrieved from http://www.swrpc.org/chap

Objective: Increase the level of individual 

resilience to the stressors of extreme precipitation.



BRACE Engagement in the Monadnock Region

Public Health Advisory Council/Leadership Council for a Healthy Monadnock

Keene Energy & Climate Committee

Monadnock Area Fire Chief’s Association

EMS Chiefs

Regional Coordinating Council 

Monadnock Region Healthcare Workforce Group

Cheshire Village at Home 

Monadnock at Home 

Keene Senior Center in Keene

Friendly Meals in Keene & Hinsdale

Meals on Wheels in Peterborough

What programs/tools would reduce health issues caused by extreme weather events?

© 2013 jMARR

Community Engagement: Stakeholder Sessions

“I won’t leave without my dog.”



Stakeholder Sessions: Intervention Support

0 25 50 75 100

Emergency Preparedness Training

Registry

Neighborhood Watch Program

Early Warning Systems

Emergency Personnel Training

Rain Gardens

Stakeholder Session Support %

Potential Interventions:



Transtheoretical Model of Behavior Change:

PRECONTEMPLATION “I don’t need to ...”

CONTEMPLATION “I intend to within six months...”

PREPARATION “I am going to this month...”

ACTION “I have a plan now…”

MAINTENANCE “I keep my plan current.”

Transtheoretical Model of Behavior Change 
(Prochaska and DiClemente, 2002)

© 2012 jMARR

“Sometimes we have to 
leave people to go to other 
calls...”



Pilot Project Results:

https://healthymonadnock.org/wp-content/uploads/2019/10/Monadnock-Region-2019-Pilot-Intervention-Summary-Report-8-30-19-with-a....pdf

Emergency Preparedness Training Results:
How prepared do you feel for an extreme precipitation event?

Which phrase describes you in relation to emergency kits?

https://healthymonadnock.org/wp-content/uploads/2019/10/Monadnock-Region-2019-Pilot-Intervention-Summary-Report-8-30-19-with-a....pdf


© 2005 jMARR

“Empower citizens or communities to help 

themselves.”

“A lot of people don’t have                      

back-up generators for oxygen.” 

“No one identifies as having needs          

until a problem occurs.”

“I don’t know who to call to get help.”

“What convinced me to leave my house   

was a boat came by my window.”

Stakeholder Comments:



Climate Impacts: Public Health

Kathleen Bush, PhD
EPHT Program Manager
Division of Public Health Services
Department of Health and Human Services
kathleen.bush@dhhs.nh.gov

Matt Cahillane, MPH
Climate Program Manager
Division of Public Health Services
NH Department of Health and Human Services
matthew.cahillane@dhhs.nh.gov

Janine Marr
Graduate Research Assistant
Center for Climate Preparedness and Community Resilience
Antioch University New England
jmarr@antioch.edu
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Save the Date!
Join us for the next webinar in the series

February 27, 2020 12:00-1:15 PM EDT

Local Solutions for Strong Communities
… a series of online courses focused on the fundamentals of climate change resilience. 

Registration is now open -
https://attendee.gotowebinar.com/register/4661565767474658571


