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The growing awareness of the negative impact of human activities on climate has led Received: August 04, 2019
to adopt territorial adaptation and mitigation policies. Strategies capable of coping Reviewed: May 15, 2020
with increasingly extreme and sudden negative impacts make their way into the sce- Accepted: June 06, 2020
nario of territorial planning, which focus on choices that create more resilient cities. On line: July 03,2020

A suitable strategy for this new approach to territorial planning includes green infra-
structure a multifunctional tool designed to mitigate impacts of climate change and
to intervene on "urban waste" and dismiss places to re-naturalize and make them
more inclusive. The paper examines the innovative scenario of the Inner Core in Bos-
ton, Massachusetts, exploring the policies of the city of Somerville, which focus on
the implementation of green infrastructure to provide multiple benefits.

Former industrialized area of Somerville, the Inner Belt is one of the settlements
most exposed to the climate crisis and particularly weak territorial context from a
social, economic, and political point of view. The evidence of a settlement that "ceded
to environmental blackmail" in exchange for jobs, required a procedural approach by
rethinking the area in a strategic perspective capable of combining the needs of the
community with adaptation to change. The Inner Belt was thus reconsidered as a hub
(system of places), that is, as an integral part of the new vision of a green infrastruc-
ture network for the city of Somerville and an urban area of planning emergency in KEYWORDS
the re-composition and identity re-appropriation of its widespread and pervasive
waterproofed spaces. This choice highlighted the importance of the local scale in the Green Infrastructure
process of redesigning the public space and forgotten places in the evolution of green Sustainability
infrastructure. This study analyzes and quantify the environmental and economic Best Management Practice
benefits provided by the green infrastructure, demonstrating the effectiveness of the Tools and Techniques
adoption of this multi-functional strategy. Quantifications
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1. INTRODUCTION

Climate change, a key challenge of our time, is
modifying the policies and practices of spatial
planning with the aim of influencing the ability
to adapt and recover human and natural systems.
Words like "air pollution”, "low albedo", "anthrop-
ic emissions" are increasingly being accompanied
by terminologies such as "resilience”, "strategic
planning", "re-naturalization”. It is scientifical-
ly proven, in fact, how greenhouse gas emissions
are increasing faster than expected and the nega-
tive effects of global warming are emerging soon-
er than original predicted (Cole & Waller, 2015).
The management of the territory and its transfor-
mations, the affirmation of the policies of mitiga-
tion and adaptation to climate change is the sign
of a growing awareness of the negative influence
that anthropic activities have on the climate sys-
tem (IPCC, 2014). A tangible sign of the high lev-
el of alarm can be seen in the proceeding of the
UE conference held in Paris in December 2015
which highlighted the need for a radical change
of course of the landscape planning especially
in progressively vulnerable urban areas (Mirzaei
& Haghighat, 2010; Solecki & Marcotullio, 2013).
There is, therefore, a need, not to be postponed,
to develop new methods of interventions aimed
at achieving greater efficiency in the manage-
ment of available resources, the control of land
use and biodiversity, the production and mainte-
nance of ecosystem services and the reduction of
carbon emissions; this new method will allowed
the territory to respond and react to the negative
impact of climate change (Bard et al., 2014; Gill,
Handley, Ennos, & Pauleit, 2007). The landscape
issue, as it is perceived today, is certainly not dis-
connected from the processes of globalization of
environmental, economic, social and cultural dy-
namics. The passage from the society of places to
the society of flows, connected by technologies
and the culture of communication, tends to sev-
er the bonds of people with places, to undermine
the territorial rooting of social formations and to
accelerate the processes of deterritorialization
(Gambino, 2003). The new visions that charac-
terize international scenarios, the new paradigms
that should guide the conservation of nature, the
reticular perspectives that are looming in contem-
porary cities and territories, call for complex and
multifunctional, trans-scalar and multi-sectoral
sustainable strategies. One of the strategies for
this new multi-functional approach to territori-

al planning is the concept of green infrastructure
(GI). The concept of GI arose in the late 1990s in
the Anglo-Saxon countries and the first theoretical
and methodological definitions are attributable to
the Environmental Protection Agency (EPA) in the
United States and the England's Community For-
est Network in the United Kingdom (Benedict &
Mcmahon, 2002; Benedict & McMahon, 2006; Can-
zonieri, 2007). The GI initially configured itself as
a specialized system of the ecological network for
the enhancement of its ecosystem services, subse-
quently it expanded is functions as an integration
tool for territorial planning, with the precise aim
of mitigating the negative effects of climate change
such us the increase and the intensity of precipita-
tion and urban heat island effect (Acierno, 2012).
Emblematic in this sense is the holistic approach
to spatial planning in the Boston metropolitan
region in Massachusetts. The topography of the
Inner Core in Boston was largely modeled by the
glaciers that covered the territory during the ice
age, thus defining the boundaries between land
and riparian areas that intersect touching the dif-
ferent County from Middlesex to Suffolk to reach
the Massachusetts Bay. Committed to a strategic
approach, the Metropolitan Area Planning Council
(MAPC) in collaboration with the Trust for Public
Land (TPL), studied the regional reconnection GI
to be able to exploit the natural potential present
throughout the Inner Core territory. Where the
scientific landscape of spatial planning makes way
for the concept of "exploiting the capacity of na-
ture to absorb and control impacts" (Malcevschi &
Bisogni, 2016), the idea of landscaping proposed
for the Boston metropolitan region contemplates
the realization of an infrastructure capable of
crossing densely populated urban areas with the
aim of making them more resilient. The awareness
of the need for re-planning of the territory by the
municipality of Boston, Cambridge and Somerville
has made the concept of urban re-naturalization
assume a more dense and complex meaning, lead-
ing to investing in the GIs, not only, to achieve sus-
tainable development goals but also to address the
inequalities and insecurities of the most disadvan-
taged communities. The adjective “multifunction-
al” that accompanies the strategic GI looks, there-
fore, at a re-stitching system as a tool capable of
tackling both environmental problems and envi-
ronmental justice issues.

As a representative case of an action plan that in-
volves the entire metropolitan area of Boston, the
paper takes a dive into the plans adopted by the
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Figure 1: GIS monitoring of tree cover and green spaces in Somerville. Source: Image created by Silvia

Cioci. Data source: MassGIS, the U.S. Census Bureau, NASA, ESRI, data from the cities of Somerville and

Cambridge.

administration of Somerville and try to quantifica-
tion the environmental and economic benefits that
the city will obtain by adopting the green multi-
functional system for urban redevelopment.

2. THE DENSELY CITY OF SOMERVILLE

Located in the coastal plain of the northern ba-
sin of the Boston metropolitan region, Somerville
is bordered to the north by the Mystic River and
the communities of Medford, Malden and Everett;
west of the Alewife Brook and the city of Arling-
ton, and to the east and south from the cities of
Boston and Cambridge. The physical topography
is a distinctive feature of Somerville: seven hilly
areas have given rise to infrastructural corridors
for vehicular transport, while the plains and allu-
vial swamps have influenced the model of histori-
cal and current development of the city. Although
Somerville is part of a vast regional network of
natural resources and open spaces, such as the cit-
ies of Boston and Cambridge, it retains its unique-
ly urban character that distinguishes it from the
peripheral areas that surround it. Because of its

proximity to the largest city in the state of Massa-
chusetts and important waterways, Somerville has
always been part of the largest regional transport
infrastructure: five large rail corridors and three
road arteries, cross the city connecting it to Boston
and to the northern suburbs (Morris & St. Martin,
2008). Where the geomorphology and the histori-
cal planning models have defined the urban fabric
of the city, marked by a regular rhythm of 4,000
square lots mostly for residential use, the large in-
frastructures that cross the south and south-west
areas of the city have created barriers that sepa-
rate neighborhoods from each other, preventing
access to open urban and regional green spaces,
considerably increasing air pollution and affecting
the lives of the communities that live there. The
progressive city of Somerville has recognized the
need for actions to tackle climate change through
solutions that can restore urban ecosystem servic-
es and protect natural habitats and landscapes. To
help out the city to identify the most appropriate
strategies we carried out a GIS monitoring of the
urban green heritage (Fig. 1) and of the impervi-
ous surface coverage to define the future frame-
work on the increase of temperatures to 2030
(Fig. 2) and on the flood risk to 2070 (Fig. 3).
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Figure 2: GIS scenario at 2030 of the average daily surface temperatures. Source: Image created by Silvia
Cioci. Data source: MassGlIS, the U.S. Census Bureau, NASA, ESRI
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Figure 3: GIS scenario at 2070 of areas at risk of flooding. Source: Image created by Silvia Cioci. Data

source: MassGIS, the U.S. Census Bureau, NASA, ESRI
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2.1  GIS monitoring

Distribution and accessibility to open green spac-
es is often synonymous, in urban areas, with spa-
tial management asymmetries (Ernstson, 2013)
which contributes to the inequity in the physical
and mental health of different socio-cultural and
economic groups (Bird, 2007). The evident feed-
back obtained from the morphological analysis
and corroborated by the GIS monitoring allows
us to affirm that the development that took place
during the first half of the 20th century led Somer-
ville to adopt territorial subdivision models that
today leave the city with a paltry heritage of open
spaces: 158 acres (about 64 ha), corresponding to
6% of the total extension of 10.9 km2, represent
the urban public spaces assets. The study also
showed that 77% of the city is covered by imper-
vious surfaces that include buildings, sidewalks
and parking lots in addition to buildings. We focus
our attention to the southern neighborhoods of
Somerville, where Interstate 93 and State Route
28 trace the boundaries of the Inner Belt and East
Somerville districts. These areas are characterized
by strong density of roads and limited green spac-
es witch both contribute to atmospheric pollution,
the recurrent danger of flooding and the increase
of the surface temperature. The analysis conduct-
ed indeed confirmed that these areas of the city
have issue managing rainwater, causing flooding
particularly in the winter season; moreover we es-
timated that future temperatures will reach over
103°F (about 39.5°C) during summer, generating
an island effect of urban devastation for public
health and air quality.

3. THE SOMERVISION PLAN: THE RE-
NAISSANCE OF THE CITY OF SOMER-
VILLE

The overall view of the urban renewal strategy
proposed in the SomerVision Plan is the results of
a comprehensive analysis where social inequality
and environmental issue are considered together.

The result of the three-year decision-making pro-
cess, the SomerVision 2010-2040 (Somerville,
2012), plan for the revival of the city of Somerville,
identifies more than 584 objectives, values, pol-
icies, and actions concerning resilience, the crea-
tion of new open spaces, the transformation of are-
as left to neglect, the construction of new low-cost

housing, the creation of new jobs, and the increase
in public transport. The willingness and the re-
quest of the administration to involve the commu-
nity in the decision-making choices was supported
by a large participation that saw the creation of
a steering committee composed of 60 residents,
the effort and the will to make Somerville an “An
Exceptional Place to Live, Work, Play, and Raise a
Family”. The biggest obstacle to achieving the goals
of the SomerVision Plan, especially as regards the
construction of new hectares of open space, is the
availability of areas. Where a broad definition of
"open space” and a lack of design standards com-
bined to produce unpredictable results through
a zoning device dating back to 1925, the Office of
Strategic Planning and Community Development
(OSPCD) proposed, in 2015, a complete overhaul
of the Zoning Overhaul with the aim of initiat-
ing the urban de-densification process resulting
from the demographic decline of the city. Parallel
to SomerVision, the Somerville Climate Forward
(CCVA, 2017) is the comprehensive plan that aims
to intervene to minimize emissions of greenhouse
gases. The set of actions envisaged by the plan
adopted by the municipality in 2015, were studied
to prepare the territory for the inevitable negative
future impacts of climate change and make Somer-
ville a carbon neutral city by 2050.

3.1  The strategical green infrastructure

GIS monitoring identified the densely populated
neighborhoods of Union Square, Winter Hill and
Davis Square as areas most vulnerable to changing
climate, more exposed to the problems of environ-
mental justice and confirmed the choices of the
administration to intervene to transform the his-
torically industrial areas of the Assembly Square
and Inner Belt where these neighborhoods are lo-
cated.

Improving the quality of places through the re-nat-
uralization and securing of the most fragile paths
and places, become a tool to guarantee healthier
lifestyles and give back to the community the right
value to those places that, over the centuries, have
lost their identity and cultural traditions. Somer-
ville's new urban GI makes use of Best Practices
Management (BPM) as strategies that have both
the potential to alleviate the negative impacts of
climate change and elevate the urban landscape
quality of Somerville (EPA, 2017) thus guarantee-
ing economic and aesthetic advantages (Ernstson,
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2013; Escobedo, Kroeger, & Wagner, 2011; Es-
cobedo et al.,, 2008; Gill et al., 2007; Pataki et al.,
2011). Urban re-naturalization practiced such as
the use of green roofs, the increased vegetation,
the application of permeable pavements, the rain
garden and the planter boxes, the recourse of bi-
oretention and infiltration systems, become key
player of the new system of networks and spac-
es of the multifunctional green infrastructure for
the city of Somerville (Bendt, Barthel, & Colding,
2013; Hudson County, 2014; Mesimaki, Hauru, &
Lehvavirta, 2019; MORPC, 2015) (Fig. 4).

3.2  The quantification of the environmental
and economic benefits

With the aim of demonstrating effectiveness in the
adoption of BPM solution, the study presents an
analysis of the monetary benefits deriving from
the ecosystem services provided by the GI strate-
gy. The method is defined by a coherent sequence
that envisages two phases consisting, respectively,
in measuring the environmental benefits provided

by each re-naturalization practice and the subse-
quent assignment of the economic value of these
benefits. whenever possible.

Estimates of ecosystem services are based on a
standardized data collection and analysis proce-
dure that uses environmental archives applied to
the Inner Belt area (Adkins et al.,, 2015; United
States Environmental Protection Agency - Clean
Water State Revolving Fund, 2015; US EPA, 2014).
Predicting first a redevelopment of a 1lha local
area of intervention, the study provided a detailed
description of the estimates of four urban ecosys-
tem services: (1) regulation of water flows; (2) en-
ergy saving; (3) local removal of atmospheric pol-
lutants; (4) carbon sequestration (Tab 1). In the
second phase the identification of the economic
values for each benefit disbursed by the different
practices was determined based on the environ-
mental resources identified in the previous step
and translate into monetary figures depending
on the category of reference benefits (Tab 2). The
SomerVision Plan that takes into consideration
the redevelopment scenario through GI practices
in the Inner Belt area of Somerville, foresees the
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Table 1: Evaluation of the environmental benefits provided by the BPM re-naturalization practices of the urban GI
Step 1. Quantification of environmental benefit
Water Energy Air Quality Climate Change
Total (drained) Volume Capacity Runoff reduced Cooling saving Natural gas saving Annual energy NO, total annual 0, total annual SO, total annual PM, total annual Annual amount of CO,
area (ha) (m3) per year (m3) (kWh) (Btu) saved (kWh) uptake uptake uptake sequestered
High Low High Low High Low High Low High
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) from annual electrici- [0 annual energy
- : saved from reduced
ty COOllng saving water treatment
Green Roof 0.05 106.33 747.6 1,670.0 29,400,000 1.08 1.33 2.08 0.52 0.92 0.26 0.30 7.53 7.8
Tree Planting / Pits no. 100 0 1101.7 10,010.00 186,805,000 9.27 19.7 11.8 2,107.2
5.2 tons 1.6 tons
Porous Pavement 0.08 185.2 4444.6 0 0 0 1.23 1.28
Bioretention  Rain garden 0.034 187.2 2796 0 0 0.8 0.98 1.53 0.38 0.68 0.19 0.22 5.53 5.73
and Infiltra-
tion system Bumpouts 0.006 32.3 815.5 0 0 0.14 0.16 0.25 0.06 0.10 0.032 0.04 0.9 0.94

Stormwater reduced per year: 112% *

Total annual electricity cooling saving:

Total annual energy
saved from reduced
water treatment
(kWh): 3,710.9

349,803 of 311,961 ft3=-37,842 ft3 remaining 1,680.00 kWh/ha/year

Total annual air polluttants removed: 76.1 + 79.1 kg Total annual Tons of CO, sequestration: 2.1 + 2.2

Phosphorus pollution reduced: 61% 7.3 of 12.0 lbs
annually TSS pollution reduced:
75% 2,150.1 of 2,860.7 lIbs annually

Total annual heating natural gas saving:
216,205 kBtu/ha/year

Data source: Somerville City Hall_* Somerville Geolocalization data: 42°23'15" N, 71°6'0"” W; Neighborhood type: Dense single family/Apartments/multi-unit. Amount of rainfall per event (inches), [range 0-1]: 1.00;
Average annual rainfall (inches): 48. In the selected location, buildings, pavement, and other impervious surfaces lead to 311,961 ft"3 of runoff each year
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use of green roofs covering a total surface area
of 500 m2, the increase of street trees for a total
of 100 new plants, the predisposition of 800 m2
of permeable areas for the new cycle-pedestrian
paths and the use of bioretention and infiltration
systems such as rain gardens and bumpouts for
400 m2. The results related to the quantification
of water flows obtained for

this scenario shows a decrease in the imperme-
able zone of 21.5% and a consequent capture of
112% of the annual meteoric outflow volume.
These data led to the examination of the reduc-
tion of pollutants present in freshwater such as
phosphorus and suspended solids (TSS) which,
through the adopted GI practices, lead to a 61%
decrease, corresponding to 7.3 lbs/year ( ca. 3.3
kg/year) of a total annual phosphorus of 12.0 Ibs
(ca. 5.4 kg) and 75% of TSS equal to 2,150.1 lbs/
year (ca. 975.3 kg/year) of 2,860.7 lbs/year (ca.
1,297.6 kg/year). The decrease in water pollut-
ants corresponds also to a reduction in the use of
energy associated with water treatment of about
3,710.9 kWh; the calculation of energy consump-

tion both in summer and in winter has shown a
saving of 11,680.0 kWh/year for cooling and a re-
covery of 216,205.0 kBtu/year of natural gas for
heating, due to ability of GI. In order to quantify
the environmental benefits provided by the green
strategy adopted in climate change mitigation, the
study focused on the calculation of local removal
of air pollutants and carbon storage. According to
data on air quality indexes (AQI) used by US gov-
ernment agencies, Somerville has experienced an
increase in AQI from 50 to 100 in the last twenty
years which, in accordance with the US EPA level
set to protect public health, classifies air quality in
the urban context as moderate.

Where a current AQI of 100 corresponds to an
ozone level of 0.070 parts per million (ppm) over
an average of 8 hours and a particle level of up to
10 microns in diameter of 35 micrograms per cu-
bic meter over an average of 24 hours, the use of
the multifunctional GI would guarantee an annual
removal of atmospheric pollutants variable be-
tween 76.1 and 79.1 kg (761 ppm + 791 ppm) and
a storage of CO2 up to 0, 22 tons. A result of con-
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siderable interest, the indirect benefits deriving
from the reduction of energy consumption have
also highlighted a gain in terms of reduction of
CO2 emissions equal to 6.8 tons/year. In addition,
arecent study focused on the Urban Heat Island ef-
fect (Community Development Department, 2019;
Mirzaei & Haghighat, 2010) indicated a reduction
of the surface temperature of 1°C for every 10% of
reduced impervious surface. According to the re-
sults obtained, the adoption of GI practices on 1ha
of land in Somerville, would guarantee a lowering
of the level of terrestrial thermal energy by about
2.5°C enhancing the health of the residents and
ensuring a lower level of pollution of the air. The
quantification of the environmental benefits men-
tioned above shows how BPM solutions distribute
ecosystem services in urban areas that need at-
tention, care and protection, allowing a gain not
only in environmental but also in economic terms.
The data analyzed were, in fact, transformed into a
monetary figure verifying the corresponding eco-
nomic benefits. The use of GI practices would lead
to a water treatment reduction corresponding

to an annual average of USD 107,870.00, energy
saving ethical of USD 12,018.04 and again mean
of USD 2,674.8 in terms of carbon storage and air
pollutants for a total annual attain of variable ben-
efits between USD 14,973.27 and USD 25,069.03.

4. DISCUSSION

The research highlights how investing in resto-
ration, protection and territorial improvement
through GIs is not only advantageous from an
ecological and social point of view but also eco-
nomically profitable. Unfortunately, even if the
economic calculations provide useful arguments
for environmental improvements, they are not
enough to fully acquire, measure or monitor the
extent of the benefits related to the restoration of
ecosystem services in the cities. In the long-term
quantification indeed, it was not calculated 3.5%
more than annual benefits provided by the growth
of trees and vegetations for the storage of carbon

Table 2: Evaluation of the environmental benefits provided by the BPM re-naturalization practices of the urban GI.
Step 2. Valuation of quantified benefits
Water Energy Air Quality Climate Change
Reduced Water Treatment Needs Annualcoolingor  Annual heating  Annaual energy saved from NO, total annual 0, total annual SO, total annual ~ PM, total annual Annual amount of CO2 Indirect benefit_Benefit from kWh
$/le/ ear) on—slte electricity r_latural gas water treatment K K K Kk d(s S d(s
( y savings ($/year) savings ($/year) ($/year) uptake uptake uptake uptake sequestered ($/year) aved ($/year)
. Low High Low High Low High Low High . from annual
Low High ($/year) ($/year) ($/year) ($/year) ($/year) ($/year) ($/year) ($/year) Low High from annual ener df
- . gy saved from
Phos 0 0 electricity cooling reduced water
Green Roof TSS. 0.35 199.20 376.92 1,214.22 108.4 2.42 3.9 1.21 1.89 11.02 19.5 42.51 49.05 0.067 0.07 saving treatment
Phos. 96.00 144.00
Tree Planting / Pits 2,259.2 7,715.0 149.9 107.8 8.44 417.64 1,929.3 18.96
TSS 3.50 4,379.04
Phos. 36.00 54.00
Porous Pavement 0 0 44.8 0 0.011 0.012
TSS 2.20 1,247.01 168 144
Rain gard Phos. 12400 18600 0 0 42.7 1.78 2.85 0.89 1.39 8.05 14.42 311 35.97 0.049 0.052 - |
: : ain garden . . . . . . . . . . .
Bioretention 8 TSS 5.49 3,163.84
and Infiltra- Ph 36.00 5400
. 0s. . .

tionsystem  pympouts 0 0 106.9 0.28 0.49 0.15 0.23 1.27 2.12 5.23 6.54 0.0081 0.0085

TSS 1.60 922.00

Total Annual saved:
$305.14 + 10,349.08

Total annual saved:
$12,018.04

Total Annual saved:
$2,569.09 + $2,620.61

Total Annual saved:
$19.09 + $19.10

Total Annual saved:
$61.2

Total of Benefit giving by Green Infrastructure for 1 year: $ 14,973.27 + 25,069.03

Akbari, 2002; Anderson, Lambrinos, & Schroll, 2010; Anthoff & Tol, 2013; Bashar, Gungor, Karthikeyan, & Barak, 2018; Boukili et al, 2017; Brantley, Hagler, ]. Deshmukh, & Baldauf, 2014; Cherrier, Klein, Link, Pillich, & Yonzan, 2016, Damodaram et al, 2010; De la Sota, Ruffato-Ferreira, Ruiz-
Garcia, & Alvarez, 2019; Ernstson, 2013; Escobedo et al, 2011; Escobedo & Nowak, 2009; Farrugia, Hudson, & McCulloch, 2013; Foster, Lowe, & Winkelman, 2011; Gallet, 2012; Getter & Rowe, 2006; Getter, Rowe, & Andresen, 2007; Gill et al, 2007; Gillett, Allen, & Williams, 2003; Gémez-Bag-
gethun & Ruiz-Pérez, 2011; Hope, 2008; Hubacek & Kronenberg, 2013; Jenkins et al, 2014, 2014; Jim & Chen, 2009; Jo & McPherson, 1995; Liu & Li, 2012; McPherson, Simpson, Xiao, & Wu, 2011; McPherson et al, 2017; Nordman, Isely, Isely, & Denning, 2018; Nowak, Greenfield, Hoehn, &
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and atmospheric pollutants (Jim and Chen, 2008;
Jinggiu Chen et al., 2019; Gallet, 2012). This data,
linked to the growth and the right maintenance of
the green heritage, would lead to an increase in the
environmental and economic profit that is difficult
to quantify year by year (Hedenas et al., 2011). It
is believed, however, that the information reported
may be essential in the decision-making processes
aimed at protecting, safeguarding, managing and
regenerating the territory which takes into consid-
eration the use of appropriate strategies to guaran-
tee the mitigation of climate change and the qual-
ity of the life for the communities. Furthermore,
since many benefits produced by ecosystem ser-
vices cannot be adequately assessed by monetary
metrics, increasing attention is being paid to the
benefits provided by Gls such as health, aesthet-
ics and education (Gémez-Baggethun et al., 2013;
Hubacek & Kronenberg, 2013; Sullivan & Kuo,
1996). Many of these non-monetary benefits have
been empirically defined and measured in cities
around the world (Douglas, 2012) demonstrating,
for example, that access to green space is related to
longevity (Takano, Nakamura, & Watanabe, 2002)
to recovery from surgical interventions (Ulrich,
1984) and to mental well-being linked to stress re-
duction (Maas et al,, 2006).

5. CONCLUSION
The study will lead to reflection on the potential

that the GIs can offer. The action envisaged by the
administration of Somerville is one of the multi-
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