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Planning for Climate Adaptation



Climate Change Hazards

(Source: Nicholas Stern (2006), “Stern Review on the Economics of Climate Change”) 



(Source: Nicholas Stern (2006), “Stern Review on the Economics of Climate Change”) 

What are the Public 
Health Effects?

Climate Change Hazards



(Source:  NIEHS “A Human Health Perspective on Climate Change”, EHP, 2010)

Climate-Related Impacts



BRACE Framework
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Climate-Related Impacts



BRACE Framework
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PURPOSE:  Couple climate projections with health data to more 

effectively anticipate, prepare, and respond to climate sensitive health 

impacts.

STEP 1:  Use Climate Projections to Assess Vulnerabilities

STEP 2: Estimate Disease Burden from Climate Change

STEP 3: Assess Public Health Interventions

STEP 4: Develop & Implement Climate Adaptation Plan

STEP 5: Evaluate Impact and Improve Framework
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Climate-Related Impacts
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Climate-Related Health Impacts

?



Climate-Related Health Impacts

Dose-Response

Assessment

X amount of exposure = Y effect

HAZARD



Public Health Risk Assessment

Public health risks are a function of the type of 

hazard and our exposure to them

STEP 1 - Determine level that presents a health hazard

(e.g., less than 2 grams)  

STEP 2 - Determine level that people are exposed 

(e.g., consumed .5 grams)  

STEP 3-  Estimate risk based on margin between 2 

         (EXP ÷ HAZ = RISK)

                 .5 ÷ 2 = 0.25 

      Using this “margin of exposure” approach, no risk when value less than 1.0

                  



Climate Risk Assessment

Risks are directly related to the specific climate hazard and our 
exposure to them.

• Known dose-response of climate-related hazards 

• Estimate exposure

• Estimate risk based on:

          RISK = function of HAZARD & EXPOSURE

Using this framework allows us to manage public health risks of 
climate change are similar to how we manage other health risks 
(e.g., microbes, chemicals, radiation).



Public Health Risk Management

Manage public health risks by preventing the 

hazard or preventing our exposure to them.
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Sea Level Rise
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Increasing Sea Level and 

Storm Surge Height
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INTERVENTIONS and 

ADAPTATIONS:

Resilient Building

Zoning Changes

Evacuation Planning
Floodwater and Surge Control

Infrastructure Assessment

Sea Level Rise



Heat and Air Quality
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Risk of Vector-borne Disease
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Predicting Climate Effects

1.  Identify Climate Risks
Determine relationship between climate 

hazard and exposed population now.

2.  Identify Vulnerable Populations
Based on climate risks, identify 

populations vulnerable to those risks 

now.

3.  Future Burden
Use predictive model to estimate future 

burden using projections of item 1 and 

item 2 in future year.  



Vulnerable Mapping Tool 

65+ living alone

Poverty

Flood zones



Vulnerability Metric

Cumulative Number Of Vulnerable Indicators



CLIMATE & HEALTH

RISKS

Implementing BRACE
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Partnership



 Engage students through “real” (empirical) 
data at the community level

 Lessons designed to make comparisons across 
communities. 

 Evidence-based framework for considering 
health impacts of climate change and 
informing adaptation planning 

 Health outcome data displayed by rates and 
across time

 Social determinants of health by community 
and census tract

 Mapping functionality can be integrated into a 
lesson plan that can be tailored for different 
age groups   

Using EPHT to Develop 
Climate Change Curricula



Classroom Exercise 

 Instructor provides: 

• Background on climate impacts (hazards) for heat-related events 
• Information on vulnerable populations 
• Near- and long-term strategies to reduce health
• How to identify community that students lives/works in

 Students (or teams) will query the EPHT portal to identify: 

• Prevalence of pediatric asthma in their community
• Identify vulnerability indicators/populations 

 Class will discuss: 

• Identify short-term and long-term strategy to reduce impacts
• Community approach to implementation



Collaborating Across Jurisdictions, Programs, and 

Organizations Focused on Climate Change

Climate Health Assessment Profiles for Local 

Health Planning Efforts

Promote the Use of Health Impact 

Assessments (HIA) of Climate Action Plans

Trainings for Local Health and Municipal Officials

Resources for Local Health 

Response to Climate Change



Example of Strategies to 
Address Climate Impacts

Short-term Recommendations

 Develop a comprehensive heat wave plan
 Develop and improve on heat wave alert telephone tree and media outreach
 Work with community organizations and places of worship to improve heat alert 

system
 Advertise cooling centers and provide transportation to service locations.
 Conduct an analysis of vulnerable populations and the location of cooling centers

Long-term Recommendations

 Building infrastructure assessment
 Promote reduction of heat island effects: cool roofs, green roofs, green spaces
 Weatherization in conjunction with ventilation improvements
 Built environment planning and modifications that encourages use of reflective 

paints and alternate cooling practices (e.g., ceiling fans, urban open space and 
green areas)

 Greenspace and planting of hypoallergenic trees in communities with high rates 
of asthma and lung dysfunction



Thank You

Funding for this work was made possible (in part) by the Centers for Disease Control and Prevention. The 

views expressed in written conference materials or publications and by speakers and moderators do not  

necessarily reflect the official policies of the Massachusetts Department of Public Health, or the US 

Department of Health and Human Services. The mention of trade names, commercial practices, or 

organizations does not imply endorsement by the Commonwealth of Massachusetts or the U.S. Government.

Questions?

Marc A. Nascarella, PhD
Director, Environmental Toxicology Program

Bureau of Environmental Health | Massachusetts Department of Public Health
617-624-5757 |  marc.nascarella@state.ma.us
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