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ABSTRACT:  Current models predict that Boston will experience up to two feet of 

sea level rise by 2050 and up to six feet by 2100.  Planning and preparing for this 

growing threat will save money and prevent disruption of peopleõs lives and 

livelihoods.  This report provides vulnerability analyses for Boston Harbor and 

time -phased preparedness plans for Bostonõs Long and Central Wharves and 

UMass Boston campus to increase their resilience to coastal flooding o ver time.  

 

FOR MORE INFORMATION:  Contact The Boston Harbor Association at 617 -482-

1722, vli@tbha.org , jwormser@tbha.org . 
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Glossary of Terms  

100-year flood  More accurately , a flood that has a 1% likelihood of 

occurring or being exceeded in a given year  

500-year flood  More accurately , a flood that has a 0.2% likelihood of 

occurring or being exceeded in a given year  

Adaptation  Successful adjustment to new environmental conditions  

Adaptive capacity  Ability of a system or population to adapt to a changing 

environment  

Anthropogenic  Human -caused or produced  

Co -benefit solutions  Solutions that also further other goals  

Critical elevation  The lowest level at which a property potentially 

experiences flood damage  

MHHW Mean Higher High Water.  The average level of the higher 

high water of each tidal day over the course of a 19 -year 

reference period (the National Tidal Datum Epoch ) 

Mitigation  The effort to reduce the severity, in this case, of climate -

change causing emis sions such as carbon dioxide or 

methane  

NAVD North American Vertical Datum  of 1988 .  A fixed vertical 

reference elevation .  In 2012, Bostonõs Mean Higher High 

Water elevation is 4.8 fee t relative to NAVD  (4.8 ft. NAVD) . 

No-regret solutions  Solutions that  provide benefits  even without climate 

change  

Resilience  The ability to recover quickly and relatively inexpensively 

from flooding  or another stress  

Resistance  The ability to prevent flooding  

Storm surge  Higher -than -average sea level resulting from storm-related 

low air pressure and high winds  

Storm tide  The water level rise during a storm due to the combination 

of storm surge and the astronomical tide 
(http://www.nhc.noaa.gov/prepare/hazards.php)  

Subsidence  The gradual sinking of the earthõs surface  

Vulnerability  "The degree to which a system is susceptible to, and unable 

to cope with, adverse effects of climate change, including 

climate variability and extremes.ó (Intergovernmental Panel 

on Climate Change ) 

 



 

 

 
3 

P
re

p
a

ri
n

g
 f

o
r 

th
e

 R
is

in
g

 T
id

e
  

A Tale of Two Cities 
 On October 29, 2012, one of the largest Atlantic basin storms in recorded history 

hit the East Coast .  Although Superstorm Sandy  centered around New Jersey 

and New York  when it made landfall , the massive storm system spanned 1,000 

miles north to south, ov er three times the size of a typical hurricane.   

This extreme storm event came 

one year after Tropical Storm  

Irene, which itself caused an 

estimated $15.8 billion in damage  

to Northeastern communities .1  The 

confluence of Sandyõs size, its 

concurrence with a full moon  tide  

and a high pressure system to the 

east keeping the storm close to 

the coast resulted in substantial 

disruptions for over 60 million 

people .2   

Luckily for Boston, Sandyõs storm surge hit the city near low tide, causing 

rela tively minor coastal flooding (see Figure 1). New York City fared far worse , 

where ocean levels nine feet above high tide flooded the streets of lower 

Manhattan  and other boroughs  

(see Figure 2).3   

The previously  calculated 

likelihood of this level of 

flooding occurring in a gi ven 

year was less than 0. 1 percent  

(i.e., greater than  a ò1000-year 

stormó; see glossary) .4 

Over a million people were left 

without electricity,  the largest 

power outage in the cityõs 

history.  New York  Cityõs tunnels, subways, waterfront and financial district were 

flooded with corrosive seawater.  Early estimates of Sandyõs costs approached  

                                                 
1 Rugaber , C, 2012 
2 Dutton, Liam, 2012  
3 For comparison , Bostonõs maximum storm surge from Hurricane Sandy was 4.6 ft, not 9.2 ft as it 

was in New York City, and  the storm surge hit Boston near low tide, not at high tide . 
4 Kirshen et al., 2008  

Figure 2.  Cars floating in seawater in New York City's Financial 
District.  Photo by Andrew Burton, Getty Images.  

Figure 1.  High tide October 29, 2012 overtops the Fort 

Point Channel seawall .  Photo by Steve Hollinger . 
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$50 billion, with $20 billion in insured property damag es and $10 to $30 billion in 

lost productivity .5   

Events such as Superstorm Sandy highlight the growing relevance of climate 

change to  our everyday lives. They also draw attention to the importance of 

taking steps today to be prepared for the likely events of tomorrow.   This report 

is designed to help Boston take these steps.  

 

 

Figure 3.  High tide October 29, 2012, downtown Boston.  Photo by Jeremy Fox.  

 

Introduction  
Preparing for the Rising Tide provides policy makers, planners and property 

owners with site -specific examples of how to assess vulnerability and increase 

resilience to coastal flooding over time.  Coastal flooding occurs due to extreme 

weather events, high tides, sea level rise, or a c ombination of all three .  Coastal 

flooding is expected to increase in frequency and severity as climate change 

                                                 
5 Associated Press, 2012.  
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increases both the average sea level and possibly the intensity of storm events 

over the coming decades .   

Some neighborhoods in Boston are more susceptible to flooding than others.  For 

example, p ortions of the downtown historic wharves and the neighborhood 

around Fort Point Channel already flood several 

times per year during extra -high full - and new -moon 

high tides.  Other areas, notably areas of the city 

not filled in over the last three centuries, are on 

higher ground.  

Climate change mitigation involves the cumulative 

impact of individual decisions on a  global scale.  

But while carbon emissions from one source can be 

effectively offset by carbon mitigation elsewhere, 

climate change preparedness must be done at a 

local scale based on site -specific vulnerabilities.  6   

Conducting vulnerability assessments   
One approach to conducting vulnerability 

assessments was outlined by ICF International 

(2009), briefly summarized below:  

Step 1: Assess current vulnerabilities:  Identify the 

system's current vulnerabilities to existing environmental, social and economic 

stressors (in this case coastal flooding and other considerations such as 

vulnerable populations ).  Use historical data and experience to identify which 

climate variables (e.g., sea level, precipitation) are most critical.  We developed 

a limited collection  of vulnerab ility indicators based on publically -available 

data.  

Step 2: Estimate future conditions:  Select target timeframes , model future 

climate change impacts and quantify how these impacts will affect current 

system stressors within a range of given u ncertainties.  This report uses scenarios 

of sea levels in 2050 and 2100 in our case studies .   

Step 3: Analyze system sensitivity and resiliency to identified future impacts .  A 

highly sensitive system means that a small change in an input (e.g., sea leve l) 

results in a large system response (e.g., failure of the power grid).  System 

resiliency means that a system is prepared to accommodate some degree of 

                                                 
6 Please note that the phrase òclimate change adaptationó is being phased out in favor of 

òclimate change preparednessó in the scientific and public policy literature.  This report uses 

both terms interchangeably.   

 

Our analysis found that up to 

6 pe rcent of Boston could 

have been flooded had 

Superstorm Sandy hit Boston 

at high tide on October 29, 

2012, rather than at low tide, 

5½ hours later (see Figure 8). 

Add another 2 .5 ft  of sea 

level to that and o ur analysis 

predicts that  it is possible that 

ove r 30 percent of Boston 

could  be flooded (see Figure 

9). 
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disruption.   We looked at site specific systems vulnerable to flooding at these 

higher sea levels.  

Vulnerability assessments focus action on highly sensitive populations, locations 

and infrastructure .  Section 3 of this report provides a city -wide initial vulnerability 

assessment for Boston ; Section 4 provides vulnerability assessments for specific 

prop erties for which we developed sample 

preparedness plans . 

Preparedness p lanning over time and scale  
Preparing for future increases in coastal flooding 

involves actions taken at multiple scalesñfrom 

national  down to individual buildings .  Previous 

reports have described a range of large -scale 

adaptation strategies. 7   This report takes those 

recommendations and applies them to specific 

properties in Boston.   

Building -specific preparedness actions might 

include initial resilient building design, 

sandbagging entrances, or flood  proofing the 

basement and first floor .  Neighborhoods might 

also or instead improve surrounding infrastructure, 

such as flood walls and well -drained open space.  

Cities could invest in large -scale infrastructure such 

as storm surge barr iers, levee systems, or require 

that properties within flood zones prepare to òlive 

with wateró (see sidebar below ). 

In preparing these adaptation plans, we used 

estimates of the ranges of sea level rise projections for 2050 and 2100. Best 

available science predicts that, compared to the present water surface 

elevation, we can expect increases in sea level of one to two fee t by 2050, and 

three to six fee t by 2100. 8   

This means that, under the high -end scenarios, Boston will have to prepare for 

the following current and future scenarios over the coming century or soon 

after:  

                                                 
7 E.g., MA EOEEA, 2011. 
8 Vermeer and Rahmstorf, 2009 , Sriver, et al., 2012.    

 

Managing Risk in the Face of 

Uncertainty  

Managing  risk for something 

so unpredictable, expensive 

and potentially destructive as 

coastal flooding requires 

effective preparedness plans 

that balance robustness  (the 

ability to meet any future 

condition) and flexibility (the 

ability to change over time to 

meet needs as they arise).   

To maximize private and 

public benefits, plans should 

include òno-regretó and  òco-

benefitó solutions that extend 

beyond flood control and 

across individual properties.  
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¶ Coastal floods presently with a 1% current 

likelihood of occurring in a given year ( i.e., a ò100-

year storm  surge,ó) could have a higher than 20% 

annual likelihood of occurring during coastal 

storms by the year 2050 and may  occur as 

frequently as high tide  sometime near or after 

year 2100. 9 

¶  Hurricane intensity appears to be linked to 

ocean temperature and as such, may also 

increase over time.  It is uncertain what will 

happen to the intensity of extra -tropical storms or 

òNorõeastersó in the region.10 

Preparedness plans involve one or more of four 

distinct options, depending on acceptable risk, 

timing and available resources:   

1) No action,  

2) Accommodate  

3) Protect, and  

4) Retreat .  

Each  of these involve s public and  private actions. 

Cost -effective plans will result in both òhere and 

nowó and òprepare and monitoró actions based 

on threshold  triggers such as sea level  rise. The 

sample preparedness plans we developed for 

Bostonõs Long and Ce ntral Wharves  and  the 

University of Massachusetts Boston  (UMass Boston) 

are examples of such time -phased strategies.    

We found that i n all cases, property owners should start or continue taking 

feasible actions now and be prepared to undertake additional actions in the 

future in order for these buildings to continue to serve their present purposes in 

their present configurations.  

Preparedness strategies presented in this report  were generally proposed fo r 1) 

between now and mid -centur y, 2) around mid -century, and 3) between 2050 

and 2100.  More precise implementation will factor in observed sea level rise 

over time , building maintenance cycles and the vulnerability of desired property 

uses (e.g., hospital s versus parking garages) .   

                                                 
9 Kirshen et al, 2008  
10 IPCC, 2012 

Living with water  

Historically, cities seeking to 

prevent flooding have built 

walls and levees to keep 

water out.  Repeated 

flooding and levee failures 

along the Mississippi River, 

however, have led to 

increased focus on flood 

òresilience ó (recovering 

quickly and relatively 

inexpensively from f looding) 

over maximum òresistance ó 

(keeping water out).   

Seattle, WA and Charleston, 

SC, for example, are 

developing òfloodable zonesó 

that preserve the cityõs 

access to its waterfront while 

minimizing damage when 

periodic flooding occurs.  This 

concept o f òliving with 

water,ó is an option to 

consider for Boston as well.  
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This report is divided into five sections.   

Section 1  summarize s current scientific data on how climate change is likely to 

affect New England õs exposure to coastal flooding.  

Section 2  describe s Bostonõs preparedness planning as of late 2012 .   

Section 3  provides a n initial  city -wide vulnerability assessment for Boston  Harbor .   

Section 4  present s site-specific vulnerability assessment s and sample 

adaptation strategies for  Bostonõs Long and Central Wharves  area  and the 

UMass Boston campus . 

Section 5  offers  findings and recommendations based on this research . 
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Figure 4.  According to the Union of Concerned Scientists (2007), t he area of the Northeast that has at least 

a dusting of snow on the ground for at least 30 days per year will shrink from its historic range given by the 

red line to higher elevations and latitudes by late century.  See below for discussion.  

 

Section 1.  Climate Change in New England  
The IPCC Fourth Assessment  Report  states that òmost of th e observed increase in 

globally -averaged temperatures since the  mid -20th century is very likely due to 

the observed increase in anthropogenic greenhouse gas concentrations. ó11 

That is, the planet is warming faster than it should and the burning of  fossil fuels 

such as coal, oil, gasoline and natural gas is mostly to blame.  

Milder winters, hotter summers  
As a result, temperature and precipitation patterns and storm tracks have been 

shifting across North America and these changes are expected to cont inue. 12 

Here in New England, we have already seen increases in annual and seasonal 

temperatures, 13 decreases in snow pack and snow density, 14 and shifts in both 

                                                 
11 IPCC, 2007. 
12 Hodkings et al., 2002; 2003; Collins, 2009 . 
13 Hayhoe et al., 2007. 
14 Huntington et al., 2004; Hodgkins and Dudley, 2006 . 
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lake ice -out dates and the timing and magnitude of river flood flows. 15  There is 

also evidence of increasing groundwater elevations over the last decade, 16 

perhaps in response to observed increases in extreme precipitation events. 17   

Table  1. Changes in Massachusettsõ climate 

 

Table 1  was taken verbatim from the State of Massachusettsõ Climate Change 

Adaptation Report an d  was used by the Commonwealth to summarize 

expected future conditions. 18   In Massachusetts ( as across New England), 

average annual temperature s have already increased  by 2 ϊF since  the  late 

1800s with even higher increases in average winter temperatures. 19  Most of this 

warming has occurred within the last few decades .20 

This has led to less snowfall and total area covered by snow , earlier springs and 

later winters , changes in river flows and a northward shift of both native species 

(e.g. , spruce and maple trees) and exotic pests (e.g., hemlock wooly a delgid, 

Asian longhorn beetle s; see Figure  4). 

                                                 
15 Hodkings et al., 2002; 2003; Collins, 2009 . 
16 Weider and Boutt, 2010 . 
17 Douglas and Fairbank, 2011; Speirre and Wake, 2010 . 
18 Massachusetts EOEEA, 2011.  
19 National Climate Assessment and De velopment Advisory Committee, 2013.  
20 Northeast Climate Impacts Assessment, 2007.  
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We are also seeing an increased prevalence  of disease carriers such as 

mosquitoes and ticks that carry Lyme  disease , West Nile  virus, and Eastern 

equine encephalitis  that used to be held in check by cold er winters .  In short, 

c limate change is affecting the very character of New England.  

New England to see above -average sea level rise  
For coastal communities, one of the most alarming  impacts of accelerated 

warming has been an increase in sea level s and coastal flooding due to melting 

land -based ice and thermal expansion of the ocean.  As a global average , we 

can expect approximately one  to two fee t of sea level rise  by 2050 and three  to 

six fee t by 2100.21  

The two main global factors that contribute to sea level rise are 1) warming 

water  temperature s causing the oceans to expand, and 2) warming air 

temperatures causing accelerated melting of glaciers and ice sheets in 

Greenland and Antarctica. A third contributing factor is related to local land 

movement, which varies based on regional geologic proce sses.  In some 

locations, land is sinking (subsiding), and in other locations the land is rising.   

The combination of these three factors is called relative sea level rise (RSLR). 

Current rates of RSLR measured at tide gauges along the U.S. coastline rang e 

from 0.4 to 4 inches per decade. 22   Over the last century, RSLR has been 

approximately one foot in Boston with four inches of that due to land 

subsidence.  

An additional factor predicted to cause New England to experience higher sea 

levels than the global  average is related to the effect of warming waters on 

ocean currents such as the Gulf Stream. An ocean modeling study by Yin et al. 

(2009) suggested that a slowing of the Atlantic Ocean currents, including the 

Gulf Stream, could add six to nine inches of sea level rise along our coastline by 

2100. This study was recently confirmed by Sallenger et al. (2012) who reported 

that the observed rate of sea level rise along the Northeast US coastline has 

been three to four times faster than the global average rate  of sea level rise.  

Increased vulnerability to coastal flooding  
Climate change will increase coastal New Englandõs vulnerability to flooding 

because higher sea levels will allow waves and storm surges to reach further 

inland than in the past. In addition, storm surge flooding may be compounded 

by increased rainfall  and associated runoff  in extreme events such as in a 20 

year storm  (IPCC, 2012). There also appears to be a link between hurricane  

                                                 
21 Vermeer and Rahmstorf, 2009 , Sriver et al., 2012  
22 NOAA, 2001 . 
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intensity  and ocean surface temperature suggesting that hurrican e intensity 

may be increasing as well .23   

As a result, coastal residents and business owners and their property and 

infrastructure are increasingly vulnerable to both intermittent (storm -related ) and 

chronic (tidal) flooding.  Planners also worry about the potential for storm events 

to cause massive disruption to transportation and other infrastructure ñsuch as 

roads , tunnels, subways, water and sewer systems and the power grid ñwith 

consequent disruption of business activity and personal lives . 

Identifying and protecting vulnerable populations.  
Vulnerable populations such as the elderly, infirm, very young  and  low -income  

communities 24 may be disproportionately harmed by coastal flooding due to 

their reduced capacities  to prepare for or recover from its damage .   

East Boston is an example of a community that is the focus of environmental 

justice efforts .  In our work with residents on the subject of climate change 

impacts and adaptive capacity, we found that the willingness to be involved in 

preparedness  planning was there, but the finan cial resources for 

implementation were not . 25  Further discussion of these findings is provided in 

Section 3 .   

                                                 
23 The effect of climate change on hurricane frequency and intensity, however, is still the subject 

of debate.  
24 populations at disproportionately high risk from pollution and climate change , often low -

income and/or people of color.  
25 Douglas et al ., 2012. 
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Figure 5.  Sandbagged New York City  MTA station during Superstorm Sandy .  Photo by Andrew Burton, Getty 

Images.  

 

Section 2.  Climate Change Preparedness in Boston  
Boston, like many coastal cities, has a long history of adapting its environment , 

from the filling in of Mill Pond and Back Bay to the reshaping of East Boston and 

Spectacle Island.   Responding specifically to sea level rise has been more 

recent.   This section describes Bostonõs sea level rise preparedness activities just 

prior to Superstorm Sandy. 26  

1990s 

The first step in con temporary responses to climate change occurred in the 

1990s, when the Deer Island Sewage Treat ment  Plant was constructed  two fee t 

higher than originally designed. 27  This will allow  treated water to continue to 

flow through the outfall pipe into Massachusetts Bay  at higher sea levels . Around 

                                                 
26 Such activities have accelerated in the wake of the storm.  
27 Accounts differ on whether this was done to pr event sea water from affecting the treatment 

process or to account for higher sea levels.  Regardless, the positive co -benefit is the same.  
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the same time, Massport conducted an analysis of the potential for sea  level rise 

to affect Logan Airport operations.  28  

2000s 

The City of Bostonõs first climate actions were directed at reducing greenhouse 

ga s emissions. In 2000, Mayor Thomas Menino enrolled  Boston in the Cities for 

Climate Protection Campaign .  In 2005, the mayor and  other s in the U.S. 

Conference of Mayors adopted  the U.S. Mayors Climate Protection Agreement, 

committing Boston to "strive to meet or exceed Kyoto Protocol targets ." As the 

City of Boston gained experience with energy efficiency and other climate 

mitigation actions, it also gave more attention to adapt ation.   

In 2004, the EPA-funded Climate's Long -term Impacts on Metro Boston  (CLIMB) 

was published by researchers at Tufts and Boston University. 29  The Union of 

Concerned Scientistsõ published reports in 2006 and 2007 on the effects of 

climate change in th e Northeast. 30 

Drawing on the latest data , including the work of the IPCC, these studies 

brought global projections of climate change down to a regional scale .  They 

show ed  how increases in sea  level , average temperatures, frequency of heat 

waves  and intensity of storms could affect public health and safety, natural 

systems, major infrastructure, businesses, and property values  in New England .  

In 2007, Mayor Menino issued an executive order òRelative to Climate Action in 

Boston,ó directing municipal agencies to òprepare an integrated plan that 

outlines actions to reduce the risks from the likely effects of climate change and 

coordinates those actions with the City's plans for emergency response, 

homeland security, natural hazard mitigation, neighborhoo d planning and 

economic development.ó31  

This was followed in 2009 by the appointment of the Climate Action Leadership 

Committee to prepare comprehensive recommendations on ways for the 

Boston community to move forward  on climate change mitigation and 

adapt ation .  The Leadership Committee's 2010 adaptation recommendations  

can be summarized as: 

¶ Climate adaptation is as important as climate mitigation.  

¶ Information on the effects of climate change is sufficient to start planning 

now, but flexibility and opennes s to new information are essential.  

                                                 
28 Massport,1992.  
29 Kirshen et al., 2004.  
30 Union of Concerned Scientists, 2007.  
31 Menino, 2007.  
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¶ Climate adaptation must be thoroughly integrated into all planning and 

project review conducted by the City. 32 

The Leadership Committee also emphasized that climate adaptation is a 

responsibility of all members of the community and that special attention must 

be given to its most vulnerable members. In the City's 2011 climate plan update, 

Mayor Menino accepted the Leadership Committee's recommendations. 33 

Today  

These broad policy statements set in motion multiple plannin g processes and 

other concrete actions across City agencies , including the following : 

¶ The Boston Water and Sewer Commission is incorporating the effects of 

sea-level rise and more intense precipitation into its new 25 -year capital 

plan for the storm and waste water system. The new plan is expected in 

2014. 

¶ The Boston Redevelopment Authority  (BRA), which had been raising sea -

level rise concerns on an ad hoc  basis for waterfront development, 

approved  in summer 2012 a broader preparedness questionnaire that all 

large projects under review will be required to complete  beginning in 

2013. 

¶ The Office of Emergency Management included  climate change 

concerns (coastal flooding, heat waves, more intense storms) in the City's 

natural hazards mitigation plan. This plan m ust be updated every five 

years;  the next revision is due in spring 2013.  

¶ The Boston Conser vation Commission asks  applica nts to consider the 

effects of sea -level rise in their projects.  

¶ The Parks and  Recreation Department has expanded  the Grow Boston 

Greener tree -planting program, which reduces the urban heat -island 

effect and stormwater run -off. Parks and Recreation will al so analyze the 

effects of climate change on Boston's urban ecosystems in its updated  

Open Space Plan due in 2015.  

¶ The Boston Transportation Department's Compl ete Streets Guidelines 

includes  green infrastructure and other measures that anticipate 

increases in heat and precipitation.  

¶ The Boston Public Health Commission has made climate change impacts  

a component of their Health -in-All approach to project and policy review.  

                                                 
32 City of Boston, 2 010. 
33 City of Boston, 2011.  
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In addition, o ther municipal offices with  policy or programmatic responsibilities 

not d irectly related to climate change are starting to examine the ways that 

increased flooding could affect their facilities and operations. 34   Important 

components of Boston's infrastructure such as energy and transportation lie 

outside the jurisdiction of Bos tonõs municipal government, however, and must be 

managed in partnership with others.  

Partnering with s tate  and regional entities  

Regional and state agencies are also giving increased attention to climate 

change issues. The Massachusetts Office of Coastal Zone Management 

developed the Stormsmart Coasts Program 35  to help òcoastal communities 

address the challenges arising from storms, floods, sea level rise, and climate 

change, and provide a menu of tools for successful coastal floodplain 

management.ó36 

City o f Boston staff is engaged in multiple regional and national partnerships ñ

such as the Urban Sustainability Directors Network and its regional affiliate, the 

New England Municipal Sustainability Network ñto share lessons learned on 

climate change adaptation.   

The City of Boston was represented on the Commonwealth's Climate Change 

Adaptation Advisory Committee, whose 2011 report delivered an analysis of 

potential climate adaptation strategies.  The City is also currently engaged in 

the advisory committee for t he Metropolitan Area Planning Council's 

development of a regional adaptation strategy and works closely with many 

local universities and non -profits that have already produced useful research 

and proposals regarding adaptation.  

Partnering with the Private and Nonprofit Sector s  

While City government has understandably taken the lead in  Bostonõs climate 

preparedness efforts , Boston's private and non -profit sectors have also taken 

important steps. The Boston community has, on the whole, strongly supported 

the green building movement, formalized in the Boston zoning code's reference 

to  the U.S. Green Building Councilõs LEED (Leadership in Energy and 

Environmental Desi gn) standards, which incorporate a variety of preparedness  

measures.  

The Mayor's Climate Action Leadership Committee, which included a major 

focus on adaptation, was comprised of  representatives of all sectors of the 

Boston community. These representative s are now engaged in the Green 

                                                 
34 Personal communication with City of Boston staff, November 2012.  
35 http://www.mass.gov/czm/stormsmart/   
36 Ibid.  

http://www.mass.gov/czm/stormsmart/
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Ribbon Commission, set up to help support the implementation of Bostonõs 

Climate Action Plan.  

Business leaders have additionally engaged in a variety of public events  to 

examine adaptation issues, including those sponsored by  The Boston Harbor 

Association  (TBHA), the Urban Land Institute, and Ceres. Individual projects  such 

as the new Spaulding Rehabil itation Hospital in Charlestown  have set examples 

of how to incorporate adaptation òfrom the ground up.ó 

Finally, Boston reside nts have shown an increasing desire to address climate 

change. Public workshops led by the City,  non -profits and researchers  have had 

strong attendance.   Superstorm Sandy has substantially raised awareness and 

political discourse about the risks of floodin g to Northeastern coastal cities . 

Next Steps  

Although Boston is recognized as one of the countryõs more climate-aware 

cities, there is more work to be done to prepare this historic city for current and 

future risks of coastal flooding.  For example , many of the existing and proposed 

policies address  new projects and construction of large public systems.  These 

policies need to be integrated with each other and expand ed  to include 

existing buildings and infrastructure. 37   

City planners, property owners and local residents generally know which 

neighborhoods in Boston are prone to flooding.  This general knowledge needs 

to be taken a step further to prioritize specific actions over time  based on :  

¶ Identifying the elevations at which flood -prone buildings and infrastructure 

are at risk , 

¶ Identifying p roperty -specific vulnerabilities to flooding,  

¶ Developing c ost-effective measures to increase vulnerable properties õ 

resilience , and  

¶ Pursuing a n integrated strategy to maximize the resilience of Bostonõs most 

sensitive populations, neighborhoods and infrastructure . 

Increasing Bostonõs resilience to coastal flooding will take a strong public-private 

partnership that optimizes the resources and expertise of all  sector s. 

                                                 
37 Personal communication with City of Boston staff, November 2012. 
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Figure 6.  High sea levels in Boston õs North End during Superstorm Sandy.  Photo by Matt Conti . 

 

Section 3.  Assessing Bostonõs Vulnerability to Coastal Flooding  
We examined Bostonõs vulnerability to coastal flooding at two sea levels: five 

fee t above current average high tide  (MHHW+5, equivalent to 9.8 ft NAVD ) and 

7.5 fee t above current average high tide (MHHW+7.5 , equivalent to 12.3 ft 

NAVD ). 38   We identified and mapped Bostonõs total footprint (in millions of 

square ft) and ten largest properties that would experience flooding at these 

two flood levels , and analyzed these results by land use, neighborhood, 

historical district and presence of known hazardous waste sites .39    

Methods  

Appendix 3 includes a fuller discussion of methods used in our analysis.  Flood 

impacts were limited to an analysis of òfloodedó or ònot floodedó for each 

parcel, based on the 2009 digital elevation model (DEM) developed by the BRA.   

Propertie s were considered to be  òfloodedó only if the geographic center of the 

building (s) on the parcel was flooded.    

We used t he City o f Boston Assessing Department database of city -wide 

property parcel data  to identify, map and analyze  the total footprint (in millions 

of square ft) of properties within Boston city limits vulnerable to coastal flooding  

for the following three scenarios :40 

                                                 
38 See Appendix A for additional discussion of the reference elevations used in this report.  
39 The impact of coastal flooding on the City of Boston could additionally be quantified in a 

variety of ways such as property damage, displaced residents, los t productivity, and/or impact 

on public health.   This analysis is by no means comprehensive.  
40 Unfortunately, it would have taken not -insignificant additional resources to modify these data 

to directly calculate total economic value of affected properties. This is primarily due to the 

methods with which the assessor maintains information related to condominiums; using the 
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Scenario 1 : Mean Higher High Water +  2.5 ft 

(MHHW+2.5 or 7.3 ft NAVD ). See Figure 7. A 

vulnerability analysis was not performed for this 

scenario  as it is currently limited to minor flooding of 

streets, buildings and infrastructure near the 

water front .  This scenario approximates the flooding 

that occurred at the mid -day high tide on October 29, 

2012 (i.e., 5Ĳ hours before Superstorm Sandyõs 

maximum storm surge hit) . 

Scenario 2 : Mean Higher High Water +  5 ft (MHHW+5  

or 9.8 ft NAVD ). See Figure 8. This approximates the 

current 100 -year coastal storm surge at high tide , or 

the flooding that could have happened had 

Superstorm Sandyõs maximum storm surge hit at the 

mid -day high tide on October 29, 2012, instead of 

near low tide.   It also approximates the projected high 

tide mark sometime around 2100  if sea level were to 

rise by 5 feet by that time .  

Scenario 3 : Mean Higher High Water + 7.5 ft 

(MHHW+7.5 or 12.3 ft NAVD ). See Figure 9.  This 

approximates the  100-year coastal storm surge at high 

tide when sea levels are 2.5 ft higher.   According to 

current projections, this sea level could happen as 

soon  as just after 2050.   As can be seen  on Figure 9, 

there is considerably more and deeper flooding  due 

to the overtopping the Charles River Dam  and associated flooding around it .41 

For each of these three coastal flooding scenario s, we calculated the square 

footage of land affected by flooding, considering only parcel size. We then 

categorized the amount of flooded area by land use ñcommercial, industrial, 

residential,  42  mixed use 43  and tax exempt 44 --and by historic district and 

                                                                                                                                                             
existing dataset for these purposes would potentially have led to substantial multiple -counting of 

appraised values.  
41 Depending on the cause (e.g., chronic sea level versus temporary storm event) and duration 

of the flooding. Pumps  currently installed at the Charles River Dam may be able to lessen its 

upstream impacts.  
42 For the purposes of this study, we considered only the parcel size of the condominium as a 

whole, and assigned land use to each master condominium  parcel  based on t he uses of its 

constituent units.  Master c ondominiums parcels for which there was a combination of land uses  

for its  constituent units were assigned to the Mixed Use category  
43 Residential and commercial  
44 I.e., tax exempt ñnon -profit and public faciliti es 

 

These maps  probably 

underestimate the extent of 

flooding from higher sea 

levels because they do not 

include wave heights and 

other effects.   

Also not included in the 

analysis is the likelihood of 

subsurface structures (e.g., 

subway tunnels and utility 

conduits) flooding.  Finally, 

with most storm drain outlets 

at or only slightly above the 

level of current high tides, 

rising sea levels and stor m 

surges could block flows from 

these outlets, causing storm 

water to back up into streets 

and buildings and further 

exacerbate expected 

flooding.   
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neighborhood.  We also used this analysis to identify the ten largest properties 

affected by coastal flooding in each scenario.  

Results  
Tables 2 through 4 rank the total area flooded at MHHW+5 and MHHW+7.5 (i.e., 

9.8 ft NAVD and 12.3 ft NAVD) by land use, neighborhood and historic district.   

Table 2.  Area of Boston flooded at MHHW+5 ft and MHHW+7.5 ft, by land use  
Land Use 

Category  

All Boston   Flooded at MHHW+5 ft   Flooded at MHHW+7.5 ft  

 Total 

Area 

(in 

million  

sq. ft.)  

% Total 

Area  

By 

Category  

Flooded 

Area (in 

million  

sq. ft.)  

% of 

City  

Area  

% of 

Category 

Area  

Flooded 

Area (in 

million  

sq. ft.)  

% of 

City  

Area  

% of 

Category 

Area  

Exempt 45 646.4 51.9% 62.4 5.0% 9.7% 273.2 21.9% 42.3% 

Residential  385.6 31.0% 2.17 0.02% 0.6% 26.1 2.1% 6.8% 

Commercial  101.4 8.1% 8.57 0.7% 8.5% 41.0 3.3% 40.4% 

Vacant Land 46 64.1 5.1% 6.25 0.5% 9.7% 16.4 1.3% 25.6% 

Mixed Use  28.6 2.3% 0.84 0.07% 3.0% 10.0 0.8% 35.0% 

Industrial  18.9  1.5% 2.49 0.2% 13.2% 7.6 0.6% 40.4% 

Totals         

  Flooded  0 0% 82.8 6.6%  374.4 30.1%  

  Not flooded  1,244.9 100% 1,162.2 93.4%  870.6 69.9%  

  Citywide  1.244.9 100% 

 

1,244.9 100%  1,244.9 100%  

 

 

                                                 
45 Eighty percent of tax exempt lands in Boston are owned by the state and city, four percent 

are owned by hospitals and universities, and 16 percent are owned by other tax -exempt 

landowners  (Boston Redevelopment Authority, 2011) . 
46 Includes not only agricultural and park areas but also any other properties without buildings 

(e.g., highway overpasses).  
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Figure 7.  Estimated  flooding in Boston at MHHW+2.5/7.3 ft NAVD ( TBHA, 2010).




















































































































