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Introduction 

• MS CCA Students: 
     Hassan Dajana
        Camila Gomez 

• Advisors:
  Stephen McCauley, Associate Professor  
  Sarah Strauss, Professor

  
• Collaborators:  
  John Odell, Chief of Sustainability & Resilience
  Luba Zhaurova, Director of Projects, 
  Sustainability and Resilience
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Background 

• Municipal Vulnerability Preparedness Plan 
(2019)

• The Green Worcester Sustainability and 
Resilience Strategic Plan (2020)

• Research gap: The impact of climate 
change during the winter months

• Goal: Support the winter adaptation plan for 
the city of Worcester

3



Worcester Polytechnic Institute

Project Objectives 

1. Understanding climate change impacts during winter months in Worcester

2. Assessing the vulnerability of Worcester’s critical infrastructure to winter 
storm events

3. Identifying populations and social services vulnerable to winter winter storms events 

4. Suggesting short and long-term recommendations to enhance resilience to winter 
climate change
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Methods and Stakeholders Groups 
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      Archival
       research

Semi-structured  
interviews (38)

Resident survey 
(565)
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Winter Climate Change Trends
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Historical trends indicate an increase in winter temperature.
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Average temperature (°F) from 2000 to 2024 for Worcester, MA
Source: Weather station at Worcester regional airport
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Future projections show a continued rise in winter temperatures.
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            Climate projections for Worcester, MA under RCP 4.5 and 8.5
        Source: MA Executive Office of Energy and Environmental Affairs (EEA)

RCP 4.5 
Moderate 

emissions scenario 

RCP 8.5 
High 

emissions scenario 
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Increased atmospheric water vapor is changing winter precipitation patterns.
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Winter precipitation types
Source: NOAA’s National Weather Service
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Warmer winters may intensify the unpredictability of winter storms.
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  Stable Polar Vortex and Disrupted Polar Vortex
      Source: NOAA Climate.gov



Worcester Polytechnic Institute

Winter storms have significant variability in impact, intensity, and frequency.
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Major winter storms in Worcester 
Source: WPL Microfilms 

Blizzard 1961, Microfilm
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Infrastructure Vulnerabilities
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Increased winter rainfall will lead to more runoff on impervious surfaces
which can overflow drainage systems.
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Source: Richland Soil and Water

 Impervious 
surfaces

 Increase 
runoff

 Stormwater 
flooding
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Worcester’s roads are susceptible to damage during the winter season 
due to freeze-thaw cycles.

  Community priorities in

 response to winter storms
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Source: Communities' Perception of Winter Storm - Resident Survey
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Heavy snow and ice accumulation on branches often causes breakage.
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Sensitive Intermediate Resistant

Cherry              7% Pin oak         5% Norway maple            28%

Honey locust    4% Red maple    4% Littleleaf linden           5%

Callery pear     3% Red oak        3% Northern white cedar   3%

Silver maple    4%

      Ice Storms Susceptibility of top 10 tree species in Worcester   
Source: Worcester Urban Forest Master Plan and (Hauer et. al, 2006)
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Undergrounding power lines improves grid resilience, but it is 
cost-prohibitive.
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Undergrounding 
power lines 

Backyard power lines Street facing powerlines

Cost- 
prohibitive
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Loss of internet connectivity during winter storms is a concern among 
the residents. 

 

Impacts experienced 

due to winter storms
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        Source: Communities' perception of winter storms - resident survey
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Social Vulnerabilities 
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Non-English speakers and newcomers are especially vulnerable during New 
England winters.
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Source: Ben Garver/The Berkshire Eagle, via Associated Press 

 Language
barriers

Preparedness
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Elderly and disabled populations face challenges with snow clearing.
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Source: Quantum Rehab

Assistance

Information
dissemination
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Unhoused populations are particularly vulnerable, as exposure to severe cold and 
ice conditions impacts their health disproportionately.
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Exposure

Space Capacity
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Winter storms increase the likelihood of school closures.
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Source: The Boston Globe

Student safety Daycare 
constraints

Food
insecurity
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Adaptation Strategies for Infrastructure Vulnerabilities

Drainage systems
• Review the stormwater and 

combined sewer systems to 
manage the expected increased 
winter rainfall 

• Investigate incorporating 
permeable surfaces in areas prone 
to flooding

• Evaluate incorporating 
bioretention systems for 
stormwater flooding

Roads
• Assess the incorporation of 

eco-friendly de-icing agents 

• Determine the possibility of 
implementing permeable 
pavement design in future 
infrastructure projects 

• Consider employing roadway 
materials that can support rapid 
temperature fluctuations
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Adaptation Strategies for Infrastructure Vulnerabilities

Trees 
• Select tree species that are 

resistant to ice and heavy snow 

• Continue existing coordination on 
tree trimming with National Grid 

Electrical Infrastructure
• Conduct a cost-benefit analysis of 

targeted modernizations in areas at 
high risk

Telecommunication Networks
• Evaluate expanding broadband 

internet options

• Explore the feasibility of having 
backup satellite internet service 
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Adaptation Strategies for Social Vulnerabilities 

Non-English speakers and 
Newcomers
• Make multilingual emergency 

information for winter storms more 
accessible (ALERTWorcester)

• Actualize the Emergency 
Communications website with 
seasonal risks

• Provide education programs and 
guides on emergency preparedness

Elderly and Disabled 
• Build partnerships with college 

campuses and organizations to 
boost volunteer participation

• Leverage multi-channel 
communication strategies to share 
services 
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Adaptation Strategies for Social Vulnerabilities 

School closures 
• Evaluate food insecurity of 

students and partner with 
community organizations for 
short-term relief during extended 
closures

• Partner with local daycares for 
temporary childcare 

Unhoused 
• Review opportunities to expand 

warming centers

27



Worcester Polytechnic Institute

Conclusion and Next Steps
● Short-term, low-cost interventions 

○ Evaluate expanding broadband internet options
○ Review the stormwater and combined sewer systems to manage the expected 

increased winter rainfall 
○ Build partnerships with college campuses and organizations to boost volunteer 

participation
○ Select tree species that are resistant to ice and heavy snow 
○ Make multilingual emergency information for winter storms more accessible 

(ALERTWorcester)
○ Review opportunities to expand warming centers
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Thank you
Any questions?
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Contact:

Camila Gomez
cgutierrez@wpi.edu

Hassan Dajana
mdajana@wpi.edu 
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