Land Suitability for Urban Agriculture in Boston, MA
Overview

Methodology

UN projections suggest that the world's urban
population will grow by more than a billion
people between 2010 and 2025. This urbanized population meets most of its food needs
by getting resources from outside the urban
cities. However, it is unlikely that the planet
will be able to accommodate this situation in a
long run. Therefore, the concept of selfsustainable cities becomes significant, and urban agriculture takes a big role in ensuring
food’s self-sufficiency in urban areas.

To determine the most suitable land for urban agriculture (UA) in Boston, nine geographical and social factors were considered. These were the current land use, impervious land, slope, aspect, open space,
prime farmland, areas, distance to streams
and water source, and distance to farmers
markets.

Urban agriculture is a practicable, since data
support that cities have potential for food
growing despite their inherent density. For instance, Chinese cities produce 90 per cent and
more of their vegetable requirement within
their urban regions. In addition, one–third of
the agricultural products in America is produced within metropolitan areas.
There are ample literatures that depict the environmental and social benefits of urban agriculture. Environmental benefits include creation of vibrant green spaces, improved air
quality, and improved urban biodiversity. Social benefits include food security, community
safety, and improved health and nutrition.

Land Suitability Model

Both raster and vector overlay analysis
tools were used to identify potentially
farming sites in Boston. Prime farmland,
and appropriate land uses (cropland,
nursery, orchard, pasture, brush land/
successional, and very low and low density residential) in Boston were selected and
combined by union tool. These lands were
chosen because they represent preferable
soil quality for farming, and have the potential to grow vegetation. Areas smaller
than 0.25 acres were excluded using select
by attribute from the site, because small
parcels bigger than 0.25 acres would be
best suited for community gardens. Then,
the land is intersected with open space layer in Boston, and a farmable land in Boston was resulted. Binary score was given
to this land (1=farmable).

Results
desirable for farming. Binary scores were
given to these two variables (0 and 1).
Using raster calculator tool, farmable
land with slope below 30% and nonimpervious surfaces was determined.
That optimal land was reclassified as 5
and other areas were given NoData in order to create exclusion zones. The decision was made to weight the area more in
recognition that it is the single most important factor in determining UA in Boston.
Among the optimal land, more favorable
sites were determined considering aspects, the distance from streams/water
sources, and the distance from farmers
markets. Aspect such as flat, West, South
West, South, South East or East are preferable for farming. Binary score was given to aspect (3=preferable aspects). The
importance of accessibility to water
source and markets are mentioned in literatures, and closeness to the two factors
was denoted by a range of 0 – 3.
An additive model was created using the
reclassified layers: The optimal land ((the
farmable land) * (impervious surface) *
(slope)) (scored as 5) + aspect (0 and 3) +
farmers markets (0-3) + stream/water (03).
The possible values range from 7 - 14.

From the farmable land determined above,
impervious surfaces and slope above 30%
were excluded. Impervious surfaces are
defined as all constructed surfaces such as
buildings, roads, parking lots, brick, asphalt, and concrete. In addition, slope
above 30% was excluded, because it is un-

The suitability analysis model determined that
the most suitable land for urban agriculture
(UA) in Boston, MA (Figure 2) using nine geographical and social factors (Figure 3). The
combined area of this optimal location is
about 760 acres.

Conclusion
Using the suitability map produced, an optimal land for urban agriculture (UA) in Boston, MA was determined. The analysis illustrates the potential for a more vibrant UA,
which can lead to food self-sufficiency in
Boston. However, this project is limited in
that it determined the best placement of UA,
not the economic and political feasibility of
the project. Further analysis is needed to determine the exact location of UA in Boston,
types of possible agriculture on the land and
possible procedures to apply it. In addition,
other factors such as population density,
closeness to roads, and precipitation were not
included in this project and need future research. Overall, UA (Picture 1) is pursuable in
Boston and under the concern of the everincreasing population, rapid urban growth and
proliferation of megacities, UA could be a key
in ensuring Boston’s self-sustainability.

Figure 2. Suitability analysis for urban agriculture in Boston

Contributing Factors
Figure 1. Boston, Massachusetts
This project aims to determine suitable areas
for urban agriculture in Boston, MA (Figure
1). The focus is on Boston because urban agriculture (UA) is pursuable and beneficial on
this land. According to the report Growing
Green, placing 50 acres of Boston’s urban land
in agriculture production would create 130220 total jobs, sequester 114 tons of CO2 in
well-maintained soil per year, and generate approximately 1.5 million pounds of fresh produce for sale into local markets. Therefore, a
better understanding of possible land for UA
in Boston may help political institutions to include UA as an element of sustainable regional
food system, as well as to include UA as a part
of future city planning.
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Figure 3. Factors that contributed to the suitability analysis for the appropriate land for urban agriculture in Boston. Other factors (not pictured) include land use, slope, prime farmland, streams and
water source.

Land Suitability for Urban Agriculture in Boston, MA
Overview
UN projections suggest that the world's urban population will grow by
more than a billion people between 2010 and 2025, (United Nations
2008). This urbanized population meets most of its food needs by getting resources from outside the urban cities (Deelstra et al., 2000).
However, it is unlikely that the planet will be able to accommodate this
situation in a long run (Deelstra et al., 2000). Therefore, the concept of
self-sustainable cities becomes significant, and urban agriculture takes a
big role in ensuring food’s self-sufficiency in urban areas.
Urban agriculture is a practicable, since data support that cities have
potential for food growing despite their inherent density (Smit et al.,
1995). For instance, according to Heimlich, Chinese cities produce 90
per cent and more of their vegetable requirement within their urban regions (1989). In addition, one–third of the agricultural products in
America is produced within metropolitan areas (1989).
There are ample literatures that depict the environmental and social
benefits of urban agriculture. Environmental benefits include creation
of vibrant green spaces, , improved air quality, and improved urban biodiversity (Mendes, 2008). Social benefits include food security, community safety, and improved health and nutrition (Mendes, 2008).
This project aims to determine suitable areas for urban agriculture in
Boston, MA (Fig.1). The focus is on Boston because urban agriculture
(UA) is pursuable and beneficial on this land. According to the report
Growing Green, placing 50 acres of Boston’s urban land in agriculture
production would create 130-220 total jobs, sequester 114 tons of CO2
in well-maintained soil per year, and generate approximately 1.5 million pounds of fresh produce for sale into local markets (CLF, 2012).
Therefore, a better understanding of possible land for UA in Boston
may help political institutions to include UA as an element of sustainable regional food system, as well as to include UA as a part of future
city planning.
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