Just Adaptation Planning Under Uncertainty: A Preliminary Case Study of East
Boston, Massachusetts

Introduction

The collaborative methodology will be tested and refined 1n the
lower Border Street area of East Boston, Massachusetts. This 1s
a peninsula mainly built on fill in Boston that is home to 40,000
people — many are low-income and recent immigrants. It 1s
rapidly being redeveloped with major local concerns about the
assoclated gentrification. It 1s also the location of Logan
Airport, the major airport in the region. Shown 1n Figure 1 1s
the present land use in the area'. Much of the coastal land
except for Boston East Apartment Complex will be redeveloped
over the next decade. Figure 2 shows present and future 1 %
exceedance coastal flooding under a moderately high sea level
rise scenario?. This area is also a flood pathway into the interior
of East Boston and will eventually lead to the flooding of parts
of the subway and highway tunnel systems (important links to
the rest of Boston) and other important residential and
commercial areas. Figure 3 1s a possible adaptation plan
designed by local residents with the support of engineers and
landscape architects!.

The objective of the proposed research 1s to advance adaptation
science and climate justice by developing and piloting an
analytical methodology using the Dynamic Adaptive Policy
Pathways (DAPP) approach. The proposed methodology seeks
to 1dentify design options for equitable land use and
development and associated adaptation planning in the
vulnerable coastal community of Border Street in East Boston
that are mutually acceptable to heterogeneous stakeholders and
are robust to uncertainties in both sea level and the performance
of flood protection infrastructure.

Figure 4 shows a basic framework of the DAPP approach?. The
role of nature-based solutions in adaptation will also be
included. This poster represents the preliminary outline of our
proposed research, which will also be the topic of my PhD
thesis.

o ————

, ._"f%j:-l.".bLef:ty Plaza : e

COMMUNITY AMENITIES ENVISIONED
AS PART OF A NEW MIXED USED & . G\ crcaoNT PRAZA
DEVELOPMENT AT LIBERTY PLAZA. " |4 puik connects W15’ NAVDBS
CENTRAL SQUARE |

1 30%-40% AFFORDABLE HOUSING UNITS I TOHARBORWALR ‘et B R

NEW PUBLIC PARK AND AMENITIES > 7 =5 .
NEW HARBORWALK BUILT AS FLOOD A O\ + ,
PROTECTION FOR THE NEIGHBORHOOD W 2

~ ’ - ATy ‘ Dl y

<> e R = N
oL i o=
|~ HARBORWALK | < 2 : o
-4 +15'NAVD88 1 :

RAISED ROAD/
PEDESTRIAN WAY
+15'NAVD88

FLOODABLE FIELDS
+10.5'NAVD88

~ - e X1
. :‘} M 35 et L
< SISO -
. *h b 5 s ik

A b FaEaES

BH-FRM 1% Inundation Depth

Shailee Desai (shailee.desai001@umb.edu)
PhD Student, Environmental Sciences (Advisor: Dr. Paul Kirshen)

mm——— HARBORWALK

LY
U e
A
JERYON
R B
Lo W,

O
-

Methodology

Our proposed methodology uses measurable thresholds for
social and economic benefits of adaptation strategies such as

reduction in flood depth, number of people protected based on
income rages of residents and building damages among other

values to conduct a multi-criteria analysis of the various
adaptation pathways. With this information, 1t 1s possible to
evaluate the performances of development and adaptation
options and use them 1n a collaborative process to seek plans
that mutually satisfy the competing needs and values of the
heterogeneous set of stakeholders. In addition, though the
appeal of nature-based solutions for climate change

adaptation 1s widely acknowledged, there 1s great uncertainty

regarding their performance. Therefore, we will model the
performance of all flood protection infrastructure (nature-
based and gray) probabilistically and combine those

uncertainties with climate change and other uncertainties in a

hierarchical, holistic treatment of risk.

Next Steps

We will use the adaptation pathways approach to conduct a
cost and benefit analysis of each step of multiple pathways.
Figure 5 shows the various adaptation options for Border St.
for RCP 2.6 and RCP 8.5 along with their adaptation tipping
points, 1.€., the point at which these strategies will fail. This
was made using the Pathways Generator created by
Deltares*. The strategies include: doing nothing, flood
proofing buildings, and building nature-based solutions of 4
feet and 7 feet. The combination of these actions forms
several pathways that could be chosen. The performance of
cach of the actions and pathways will be assessed in light of
the defined objectives to determine its adaptation tipping
point. The aim will be to determine the first step that needs
to be taken for minimizing the maximum regret that could
occur after the first action 1s taken.
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