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Introduction  
Large amounts of impervious surfaces absorb and radiate heat in the warmer months of the year.  

This process, known as Urban Heat Island (UHI) effect, typically impacts denser urban 

environments without street trees or greenspace to block the sun and trans-evaporate rain water 

back into the air, thus cooling the environment.  As climate change increases the number of 

severely hot days, mitigating the impacts of UHI should be seen as a public health priority for the 

areas cities and towns.   

To address the issue of UHI in the Boston Metro Area, the Metropolitan Area Planning Council and 

the Trust for Public Land released an RFP to the cities within the Metro Mayors Climate working 

group for proposal ideas that would improve the conditions of a UHI area within their city.  The 

two projects selected as successful respondents to the RFP were the Mystic Ave corridor in 

Medford and the Elle Pond watershed in Melrose.  The strategies developed will reflect the use of 

green infrastructure and natural systems to manage heat, as opposed to built structures such as 

shading shelters, or pervious pavement. 

Medfordõs Mystic Avenue is a segment of Massachusetts State Highway Route 38.  This major 

thoroughfare connects Downtown Medford on the southern side of the Mystic River with 

Somerville.  The route itself extends north to Lowell and south to Sullivan Square in Boston.  

Running parallel to both Route 16 and I-93, Mystic Ave is a heavily trafficked commercial / 

industrial district home to approximately 252 businesses and close to 2,500 employees.  The 

business composition includes a large cluster of auto related firms along with a mix of construction, 

wholesale, and manufacturing firms.  It is also home to several community facilities and social 

service organizations.   

UHI is an environmental justice (EJ) issue as it disproportionately impacts low income and 

communities of color.  The Metropolitan Area Planning Councils census data mapping has 

identified three clusters of EJ communities in and around the Mystic Ave corridor, including 

concentrations in nearby public housing at the Willis Ave Houses in Medford and Mystic Ave 

Apartments in Somerville. 

To address the challenge of UHI on Mystic Ave this report has three distinct goals:  

1. Quantify the impacts of UHI on populations in and around the Mystic Ave study area 

2. Evaluate existing conditions of the built environment for green infrastructure opportunities 

3. Recommend policy and programmatic interventions that would allow for the 

implementation of green infrastructure on Mystic Ave. 

Limitations and Considerations  

While this report strives to detail the strategies that could be used to implement green 

infrastructure along Mystic Ave it does not go into site-specific detail for where and how green 

infrastructure could be installed.  That process would require detailed site specific analysis, 

including an evaluation of utilities that might interfere with tree survivability such as gas 
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infrastructure and leaks1.   This report aims to provide information regarding what the 

opportunities for green infrastructure installation are that would be effective in addressing UHI 

and the policies that could spur on that installation. 

Beyond the recommendations of this report, there is a need for a coordinated effort between the 

Medford city agencies, MassDOT, and potentially the City of Somerville to plan for the future of 

Mystic Ave.  A holistic plan that evaluates current and future needs of transportation, 

development, business growth, housing demand, social equity, and sustainability on Mystic Ave 

will be critical to addressing any of the challenges facing the avenue as they are all interrelated.   

MassDOT owns and operates the right of way south of Hancock St on Mystic Ave, and would 

need to be consulted in any planning related to the public realm along the corridor.  As Mystic 

Ave leads into Somerville and acts as a major conduit into the city, engaging the Somerville 

planning, transportation, and environmental sustainability departments around the future of Mystic 

Ave would be beneficial to a cohesive planning process. 

Methodology  

The project team selected to use two study areas, a primary and secondary, to conduct the 

analysis of impacts of UHI on Mystic Ave and opportunities to combat it.  The primary study is 

defined by the parcels fronting Mystic Ave in South Medford along with the industrial zoned 

parcels in the northern section that do not directly face the avenue but are on small side streets 

leading towards the Mystic River to include the Police and Fire Station as well as the cityõs 

Department of Public Works site.  The secondary study is defined as South Medford as a whole, 

using the cityõs boundaries south of the Mystic River.  The primary study area will be the focus for 

recommendations regarding the mitigation of identified UHI effect through the integration of 

green infrastructure.   The secondary study area will be used to provide context for any 

proposed actions taken in the primary study area. 

Demographic analysis for this study was done using the American Community Surveyõs 2011 ð 

2015 5 year aggregation.  Analysis of parcels (size, ownership, permeability) was done using the 

City of Medfords tax assessed data, last updated in 2012.  InfoGroup USA was used for business 

and employment analysis.   

Identification of heat zones was completed using landsat imagery in conjunction with Landsat TRS 

Tools, a peer-reviewed ArcGIS toolbox (Walawender, Hajto, and Iwaniuk 2012).ó.

Structured interviews were conducted with directors their staff of the Department of Public Works, 

Engineering Department, Tree Warden, Department of Energy and Environment, and Department 

of Community Development to understand the City administrations perspective on green 

infrastructure.  See Appendix B for interview questions. 

 

 

                                                           
1 Fixing Our Pipes Report, MAPC, HEET, http://fixourpipes.org/report/  

http://fixourpipes.org/report/
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Setting up the Issue  

All of Mystic Ave is Within an Identified Hotspot Zone  

A land surface temperature analysis from July 13, 2016 revealed that Mystic Ave displays surface 

temperatures in the top 5% of the whole Metropolitan Area Planning Council Region. As Map 1 reveals, 

the majority of Medford does not experience the same surface temperatures as the Mystic Ave corridor on 

very hot days, however there are additional hot pockets in the city, specifically around the Fellsway 

Shopping plaza and the West Medford Commuter Rail station.    

These hot areas correlate with a lack of tree canopy or other vegetation to block the sun and provide 

cooling capacity.  Site visits to the study area revealed very little vegetation on either privately owned 

property or the public right of way.  

A concentrated effort to add continuous green spaces along Mystic Ave is needed to address UHI.  While 

smaller less intensive interventions such as bioswales and rain gardens may be effective in managing 

stormwater runoff, to tackle UHI larger, mature trees with significant canopy cover would be needed to 

provide cooling capacity. 

As New Englandõs seasonal climate is expected to change, the selection of trees to be installed should 

reflect an understanding of the changing climate.  The Climate Change Response Network has published 

an Adaptation Workbook that could be referenced by Medfordõs Tree Warden when selecting trees that 

will be resilient to a changing climate. 

 

Image 2 Street Conditions on Mystic Ave Image 1 Street Conditions on Mystic Ave 
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