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ABSTRACT

Sea Change is a research initiative on sea level rise that
advocates for a long-term coastal resiliency strategy for

the Greater Boston area. The Sea Change team tapped into
Sasaki's interdisciplinary practice and also collaborated with
experts in engineering, academia, advocacy, and policymaking
to engage in preparedness planning at the building, city, and
regional scale. Sasaki curated an exhibition, Sea Change:
Boston, to showcase this research, highlighting Boston's
vulnerabilities and demonstrating design strategies for
resilience. Events and digital media associated with the
exhibition catalyzed a conversation among designers, city
officials, real estate leaders, and academics about a specific
call to action: to develop a regional resiliency plan for the
Greater Boston area.
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Historic Hurricane Intensity & Damage in New England
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Hurricanes hitting New England

Most devastating hurricanes in New England
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Boston has a history

of devastating storms.
Map sources: National
Oceanographic

and Atmospheric
Administration (NOAA),
Atlantic Hurricane
Database (2013).

Sea level rise will have a
ripple effect within and
beyond Boston.
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WHAT SHOULD THE NEXT GENERATION OF
PLANNING LOOK LIKE IN THE BOSTON REGION?
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Industrial,
commercial, and
institutional properties
at risk. Map Sources:
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(2013), compiled by
MassGIS. Parcels for
Boston: City of Boston
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Critical systems at
risk. Map sources:
Police Stations:
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Emergency
Management Agency
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Massachusetts
Department of Public
Health (2009); Power
Plants: Municipal
assessors, various
(2013), City of Boston
Assessors Office
(2013).

FEPEXHE T HEMRE . StiBFETE FMA. AQO. RBREREMATEEZER THBF TIPS H BRI E N XS B FH
i, RITIMSRETWE DT R EATI=M NERFZIEEET 7IRA, FRFIkE . FHRSEMERRRTTZ . ARRE, BIEANRIT
BARGRITRZA TIESEl 7 (IR0 L2 BZELR” HNEETEERXERET EREE AT LA IR IR NN E AR MERETE 1

MR
BZER" BN KBEH RS
RIE S MBKER ETHEUAR . NITIBEEK
BERM, FEWXMPBEHRXK, KIS
TRFEFEFMRRE—iK, RESET
KL EFHBIERD « 12T E AT BN K 1T
WXRYEFELFSEE, REXRETm

T%W\E%,#ﬁﬁﬁ%$ﬁiﬁiﬂﬁ
BT TR XERIFLU—RIIAIER .
?ME%DSZEE’\JHZEE% =118
frTiCRBFEEANEN, “BZE
L7 MEAERERN. HHitERE LR
T EIBRMERIRIT IR AB . NIFRN AN ERE
Rk, SISHKNAE, HRSANR

NBEREREIERIRE, FiEN ESKRTEIX
ZHRIZE T 0 RERME . E=HIR, FLU)
SERJ{TRIRRR TS ZINLARES, EERIPIRL
i KNS H A ZRREN, RIEK
WHREDMEREME, FEDIZFRE.
20145%E&, —p5Rn “REm: BZEXR”

MRS ZIMENARERTIUT R, It

e

ok Mystic Generating Station S,
S SRERFE e R AR
Distrigas LNG Termlnal \
Z§ﬂ.’.5€§’*—uﬁ»

2050 ABINRSHHMIZX

- Flooding during a
major storm in 2050

FACILITIES AT RISK TI&EEZREATEHE
Police station Z2&/F
Power plant &HI™
7 Sub station Hhkis
,—/ =2 ) A g - / @ Other critical facility EftEZig1E
; ' Hospital Epfz

SOMERVILLE

e
CAMBRIDGE

Logan
Airport
=ARHI7 Treatment Plant

BEBiS/KALIE

L
Deer Island Wastewater ‘

BROOKLINE

Conley.Container
Terminal
RIS REEE L

AN S L _{ %, . BOSTON
) Har R %

= * 8POWERPLANTS
8RR
e 6 FUEL TERMINALS

BRI R IR G
U] 9 HOSPlTA LS

- CRITICAL SYSTEMS AT RSK

‘a ~: 3 &
: %ﬁﬁ&%ﬁﬁ%gﬁ A
P / i VLIS, 4 g N
» ¥ a : //‘, 4 "‘v‘ﬂ‘v' v 5 < MJLToN‘ 'Qmch ¢

) >

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES 079



WHAT ARE THE OPTIONS?

BMPLET SEAHIRAER?

FORTIFY Prégmse
(KEEP WATER QUT) = W)

BT RTMEREFOET,

OREE: BZEEZT BEEAEL—M
B ZlE. FENSAEQORERESTFE
EAMBEMES XM, LIRSAREIR.
S AIMIE R ERETE) . XINE A
A9BFT5> 97 EIRRRYERR :

(1) “BF¥ELANER" . X—E&
MEFEEAREFLAORE, FX EARE
T 7 T o

(2) “EBREMXE” . X—EBH
% BEXMARILNRZE S FE EFANBRT
BISNIEST TIR5T

(3) “=BMLXEE? " . X—EEX
ZERRRS. ERENRZBWEHTT
2T, AT HIEEERERXETT
HE.

(4) “MFHFR" . X—EBURET
ZI AT AR P A AT 2

(5) HX25" . X—FHRETE
SHIMMEIIE ARG . XD EBN K TIE
BINXERNB%&, 2013FLIEMI=H

080

-
ADAPT * Siseiseer )

(LIVE WITH WATER)

2013F R TIENF LA AR AR TIFE
AIFRIERIT AT T R .

(6) “Ritbelg” . X—EBERTH
PIRISUAZERA, LURAILUERN TR A
VLTRSS AR .

(7) “RBHE” . X—EHFIFHNF
E— IR S .

RRREE “B2EZ" MBERHRAK
RiBTEGNREEF R TIMAI KRR
BATERE, ASEEKTMHEA. KR
BOMSHIRTIE R Z FRERAE XAR
BT EFEKFXRR, mRTTmEHEER
RITRHEE T TZME . SIZEEEXAE
M FREHE—SEE TIRITID. HHE
R, BT RAERESFZEENR T X 58
MR BB IX — IR A TRE o

bR T7IZSERREESN, RTW: B2
EL" EUHFFROERAFE. xR
B HOFF & AT S W R4S R P AR
B EAMNZHRE R TRREAT, 5E80%
BEEXRBHESRFENSIT .. ZEXILIR

E#
RETREAT "(izssmmmseones )

BT L, SMETHEERE “RITI
SNt RIEFENMHNR . IHELZMNEDN
‘MX25” MEEWETMAEERM
ZKEENXRN, RN EF
"HEAANR. £ ‘REBEY RIER
i, kBEETEWAINENIXS TR
BFFEl. SN EFHRIERRERD
#SummerofSLR. #SemesterofSLR.
and #SeaChange— A THARIEZE
THHF TS

BRI ED T —HEN KT
BZEZ” WY, RERSNLNE
B, ZABP—RKOENE="9=86k, &
HTRITI. MHER. Bib-RERNFE
2B R, 7 “Etri: BzEZ” RS
B INROEAE b, RIS iR B X
KN ARS S, BRTIHEXAR~4E
2o, “BZELT” WRIMBMEMWT
SasakifE A #FEL MRS 5 HRVS0EE o
ZIMEITYRZ AR IR RE T
XFA0#MS . LAF

VOLUME 3/ISSUE 3/ JUNE 2015

(MOVE TO HIGHER GROUND)

~O  © Sasaki Associates, Inc

XTRZHBENES
FERBENEhttp://
seachange.sasaki.com/
map.

Dry Flood-Proofing
[EEEpS

e

Living Shoreline
HEEEIER

Temporary Floodwall

I A MR AR

SRS / EREE

9. RXINEHRREHEE
10. ®iHEREE

9. Different strategies

addressing the storm

issue
10. Catalog of design
strategies

Lowest
Cost

Shortest I
Install \. Longest
Time / @ 71 Lifespan

Highest Highest Sea Level
Storm Surge Rise Effectiveness
Protection

Lowest
Cost

Shortest ] i
Install s o0gest
Time f | Hespan:

Highest Highest Sea Level

Storm Surge Rise Effectiveness
Protection
Lowest
Cost
Shortest

|nm? 3 O L_nngeﬂ

Time @ Y Lifespan
Highest Highest Sea Level
Storm Surge Rise Effectiveness

Protection

Wet Flood-Proofing
RNEGH

Floodable Park
BE ¥ p YN =|

Canal Street
T HIE

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

Shortest
Install
Time

Shortest

Install 7

Time

Highest
Storm Surge
Protection

Shortest

Install

Time

Highest
Storm Surge
Protection

4 . Longest

f 71 Lifespan
[ ]
N2

Highest
Storm Surge
Protection

r @ || Lifespan

Projections for sea level rise vary regionally
due to local geologic conditions. The
Northeast is especially vulnerable to sea
level rise with observed rates 3 to 4 times
higher than the global average. In addition
to the global projections, the warming of the
Gulf Stream could add 6 to 9 inches of sea
level rise by 2100.

In Boston, sea level rise is already
occurring. Over the past century, the
relative sea level rise in Boston has been
12 inches, and it is projected that sea levels
will rise two feet by mid-century and six feet
by 2100. The new tide line will transform the
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landscape of Greater Boston and increase
the probability of a major storm devastating
the metropolitan region.

Having worked along many waterfronts
across the United States and internationally,
several Sasaki practitioners saw the need
for greater understanding around climate
change, sea level rise, and resilience. And
after Superstorm Sandy narrowly missed
Boston, Sasaki recognized an opportunity
to proactively plan for resilience in Boston,
rather than waiting for a natural disaster
to necessitate change. Although Boston is

sheltered geographically by Cape Cod and
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the Harbor Islands, historically the city has
experienced several major hurricanes and
Nor’easters. However, until recently the
conversation in Boston had largely lacked
the input of designers — a critical voice in
determining contextual, implementable,
effective solutions to make Boston
more resilient while acknowledging and
enhancing the city’s unique sense of place.
Advocating for a long-term resiliency
strategy for the Greater Boston area,
designers launched a research initiative
on sea level rise called Sea Change. The
Sea Change team tapped into Sasaki’s

interdisciplinary practice to engage in

082

BOSTON
HARBOR

preparedness planning. This project
required intense data collection, cleaning,
management, and analysis. To assess
Boston’s sea level rise vulnerability, the
team integrated high resolution elevation
data files with information about coastline
characteristics and water management
infrastructure. Once threat levels were
understood and mapped, the team
synthesized dozens of thematic data sets
to understand potential impacts on the
major physical systems that support the
Boston region, including medical facilities,
police, fire response, energy grid, and

transportation infrastructure.

VOLUME 3/ISSUE 3/ JUNE 2015

. © Sasaki Associates, Inc

PUBLIC SPACE

Floodable Park
ANFEZE)

'BUILDING A NEW STANDARDIN'BOSTONS BUILDINGS
S =

" BNFEESHREL
Sk Nz 3T 8 S & T E
M,

12, IXLEERRE IR LI X
BT RIS T
AR, ERPELTHR
BEMKRZEENE
B, AR FHEK D
BHSENMEREE,
HENEFER.

\WAKING:ROON FORWATERINTHECITYS PUBLIC SPACE
RS

We need to design for
rising seas at multiple
scales.

The strategies
illustrate an array

of tangible solutions
for how the Boston
region can protect

its edge while
introducing greater
vibrancy, connectivity,
and economic
opportunities along
the water.
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Wet Flood-Proofing

Research for Sea Change was conducted
over a year and a half. During that time,
the team collaborated with experts in
science, advocacy, and policymaking. In
addition, academic partnerships emerged
as a productive model for idea generation.
In June 2013, during Sasaki’s annual intern
charrette, students researched sea level rise
implications and design solutions specific to
the South Boston neighborhood. During fall
2013, the Natural Systems Design Studio
within the Boston Architectural College’s
Landscape Architecture Department built
upon the interns’ research and offered
resiliency strategies for the East Boston
neighborhood. Throughout the charrette
and studio, local guest critics — including
coastal engineers, designers, and Boston

Harbor experts — provided insight and

At=iE
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BUILDING COAST

Elevated Multi-Purpose

Building Levee

B SRS

fi=pis ZINEEIRN
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RETHINKING THE BOSTON HARBOR EDGE G AST
MRLWERO R TEREE

expertise.

Sea Change emphasizes that critical
urban systems must be considered beyond
municipal boundaries. From transportation
routes and energy grids to commercial
districts and historic neighborhoods,
Boston’s urban systems are intricately
entwined and vulnerable to rising water.
Research includes the mapping and
diagramming of sea level rise in Boston
and its effect on land use, demographics,
and transportation systems, among other
vulnerable systems. The Sea Change team
conducted interviews across the city to
document the public voice and learn about
the public’s awareness of sea level rise.
These interviews are documented in a series
of photos, videos, and written essays.

In addition to documenting the threat of

iRt

BUILDING COAST COAST

Floating Living Shoreline  Dune Restoration
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2R EWBEZRER DEKRE
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sea level rise, Sea Change features proactive
design and planning strategies at the building,
city, and regional scales. From floating
apartment buildings to floodable parks,
designers and engineers around the world are
imagining and constructing resilient solutions
to rising sea levels. Research explores how
resilient design strategies can allow Boston’s
buildings and infrastructure to bounce back
from storms and adjust to rising tides. The

strategies and case studies are cataloged and

illustrated in an array of tangible solutions
for how the Boston region can protect its
edge while introducing greater vibrancy,
connectivity, and economic opportunities along
the water. In spring 2014, the Sea Change
research was presented as an exhibition, Sea
Change: Boston, at District Hall in Boston.

Sea Change: Boston is designed to
communicate the complexities of sea level

rise and resilience in a clear, accessible,

and balanced way, with the goal of raising

awareness among the general public and
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encouraging a call for action at the city and
regional scales. The complex research is
organized into seven simple themes:

(1) “Sea Level Rise Explained”
illuminates the causes and projections for
sea level rise.

(2) “The Perfect Storm” explores
the impacts of tides, hurricanes, and
nor'easters when combined with elevated
sea levels.

(3) “What's at Risk?” analyzes vulnerable
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ENGAGING THE COMMUNITY
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systems, energy grids, and transportation 6 HXS5

networks, and surveys threatened

6. Engaging the community
neighborhoods.
(4) “Tough Questions” poses long-term
planning questions and alternatives for the
region.
(5) “Engaging the Community” highlights
the collaborative and academic process that
informed the exhibition, including portraits
of coastal Boston residents and speculative

designs from the 2013 intern charrette and the
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Please visit http://
seachange.sasaki.
com/map for more
information.
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Boston
Architectural
College fall Natural
Systems Desgin
Studio

The Sea Change:
Boston symposium
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2013 Boston Architectural College Natural
Systems Design Studio.

(6) “Design Strategies” offers tangible
landscape, architecture, and architectural
design strategies and case studies that
could be applied to Boston.

(7) “Thinking Big” calls attention to the
need for a regional plan.

The exhibition shared the Sea Change
research with the broader Boston
community through graphics and interactive
media, and built partnerships between
allied organizations including the City of
Boston, The Boston Harbor Association,
and the Boston Architectural College,
encouraging an inclusive dialogue spanning
Boston's neighborhoods and design scales.
Events and digital media associated with the
exhibition catalyzed a conversation among
designers, city officials, real estate leaders,
and academics about a specific call to
action: to develop a regional resiliency plan
for the Greater Boston area.

In addition to the physical exhibition,
Sea Change: Boston lives as a digital body
of work. An interactive map® was developed
and invites exhibition visitors and web users
to explore sea level rise and storm surge
scenarios while simultaneously overlaying
vulnerable urban systems analysis. QR
codes, interspersed within the exhibition,

link visitors to the City of Boston’s
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Greenovate campaign. The online “Engaging
the Community” video features interviews
with local Boston residents and business
owners, illuminating their concerns and
awareness of sea level rise. The “Reflections
on Resilience” blog series features a
broad range of practitioners sharing
ideas and insights on how planning and
design can help to create a more resilient
future. Multiple social media campaigns
— #SummerofSLR, #SemesterofSLR,
and #SeaChange — also became digital
platforms for the Sea Change research.
Events associated with the exhibition
include the Sea Change: Boston
Symposium. The daylong conference
was organized into three panels, based
on themes from the Sea Change: Boston
exhibition, and catalyzed a conversation
among designers, city officials, real
estate leaders, and academics. Following
the success of Sea Change: Boston,
designers have continued to engage the
public on the topic of coastal resiliency
planning and design. Beyond the
influence on allied organizations, the
Sea Change research has also impacted
the way Sasaki approaches both
sustainability and resiliency in practice.
Sea Change research has supported
and supplemented multiple master-

planning and built-work projects. LAF




