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Measuring the suitable land area in Cambridge for Farmbot

Figure 1 Figure 2 RESULTS

Population Density «( Based on the USDA Dietary Guide of America (USDA-DGA) the
10001 | designer of Farmbot calculated how much the technology
1o can truly produce facotring various growing models, calories from
2500 + A each crop, size of the Farmbot, etc. Using the USDA-DGAs
recommend 3 cups of fruits and vegetables per person per day.
When calculating the cups/m2/day for 33 different crops they
estimated a Farmbot Genesis XL could provide the neceesary
i fruits and vegetables for a family of four.
) As seen in the largest green land area in Figure 2, that land area
sl ™ could feasibly fit approximately 5 of 6 Farmbots, potentially
: feeding at least 20 people.
It is important to note, some land area which appears to be
. large in size and yet is classified as a lower ranking is due to
its poor suitability for a Farmbot, the area could have received
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BACKGROUND

With recent investment and campaigning by both the State of
Massachusetts and the City of Boston to improve food security it has
become apparent that urban agriculture is an important component to | i S
improve food access in the state. A variety of initiatives, collaboratives, \ - N a score of a 1 instead of a 2 thus minimizing its capacity for

and governmental action plans have been put into action in recent " more Farmbots.

years to improve food security such as: The Local Food Action Plan, g e

and the Massachusetts Food System Plan. A new and innovative » : , AR L)

technology in food production which could improve food access is, : w7 ;h Ve . o .

Farmbot. Farmbot is a robotic, technology which allows individuals to K . y a® < == Listed are several of limitations and assumptions model for the
grow food with nothing more than the touch of a button. As seen in the .k A \\‘, i simplicity of the model and overall scope of this project. This model
image above Farmbot can maintained a raised bed full of fruits and T v s e likely provided an overestimated calculation of the realistic needs of

Farmbot, this model assumed the availability of various elements

les, from plantin in ring, and soil ing. Farm : e .
vegetables, from planting, weeding, watering, and soil testing. Farmbot needed for Farmbot but might not be realistic. A first set would be

handles everything up until harvest. This project works to determine As costs of food continue to increase, and people continue to disconnect from to conduct some ground-truthing and determing the suitability of
what land areas in Cambridge would be suitable for Farmbot, monitoring farming, diets are beginning to degrade. In fact, researchers have found that some of these land areas.
land use, surfaces, and canopy cover to determine the suitable areas for 1, ;viduals living in low-income or high-minority communities have low access
Farmbot models Genesis( 4.5 square meters) and Genesis XL (18 square 4 healthy foods which negatively impacts their diets. Farmbot could be a tool to Potential Future Studies/ Considerations:
meters). offset this inequality. * Collect data on shadow coverage to ensure suitability
of growing crops.
e Consider access to electricity, this model is developed on the
expectation that sustainability is a critical goal thus all Farmbot
Land Use installed will be equipped with a solar-panel to power the
In order to identify the land area most suitable for Farmbot it was important to consider the areas technology, however that might not always be the case.
which were most suitable for growing food. These areas required most importantly, direct sunlight and open space. e Consider access to water, this model was developed without
Data was collected from the City of Cambridge and MassGIS on impervious surfaces, canopy coverage, and land considering that element.
use. Each dataset was rasterized and reclassified based on the suitability of Farmbot. The reclassification was based * Investigate elements of security, Farmbot is a sophisticated
/ on a score from 0 to 2. and expensive tool which might require security.
?Tree Canopy & All Land Areas( before re-class) 1. Tree Canopy Data from the City of Cambridge, was ranked either a O for full tree coverage ( in pink) or a 2 Additionally,. this model is. not accou.nt!ng for realistic inter?st in
as there is no tree coverage. Farmbot. Will people be interested in installing Farmbots’ in
2. Land Use was collected from a dataset provided by MassGIS with a list of 37 different categories. The data was open space which could be used for a playground or new
reclassified based on suitability for a raised bed. Therefore, areas with open space were categorized 2 while developments? This model is built on the assumption that city and
dense residential areas received a category of 1 as there could potentially be some open areas available for state actors are interested in employing unique methods to address
/ e mowes A a small raised bed. concerns related to food access, security, and sustainability.
SRR A -7 3. Impervious Surfaces were categorized by the City of Cambridge into 4 groups structure, surface,
Impervious Surfaces paved surface, other. The were reclassified for raised bed suitability thus sccoring roads and sidewalks a O.
Once the data was categorized and classed the land area with suitability scores were averaged to find land areas Mass.gov, Urban Agriculture Program. Retrieved December 1, 2016 at this link: http://www.mass.gov/eea/agencies/agr/urban-agriculture-program htm
with a SUItab.Ihty of 1 or2. . . . . Ml\?aizaciEsoeot?sAFf)tcly?jnSF;Lat!n:eIETaenY?dl\/l[e)aigaec?ktjitiZF(l]oéda;yt?tlZrinlljl‘a:t.tig:r:sasfeos %sey;t;rlsrr%/rﬁg% at this link: http://www.mapc.org/mafoodplan
All of the suitable land area was then grouped using a tool to develop a contiguous group of cells, instead of adding all the Farmbot.com (2015], How Much Food Can Farrabot Grow, retrieved December 1. 2016 at this
e | land area together this could pinpoint specific areas where a raised bed would fit. This Region Group tool nk:https/fambot io/2015/10/14/how-much-food-can-farmbot-grow/ 3
- g allows for grouping of the land area as well as quantify the sizes of the suitable land areas for a Farmbot. The suitable and e VessGl Data 207lessGb Data 215 Land Use Acceseo December et isinke
hitp://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/lus2005.html
land areas were then reclassified and ranked from 1 to @ based on the land area and suitability of the land area. Canopy Cover: (The City of Cambridge 2009) The City of Cambridge GIS, 2009, Tree Canopy, Accessed December 8, 2016 at this link
Rankings from 2 to 9 are areas where various Farmbot could be installed. These ranking also factored in the earlier categorization  ties//wmcambridgema gov/GlSfgisdatadictionary/Environmenta/ENVIRONMENTAL TreeCanapy2009 3
. . e, . . . Impervious Surfaces: (The City of Cambridge 2015), The City of Cambridge GIS 2015. Impervious Surfaces Accessed December 8, 2016 at this link
thus land area with a suitability score of 1 but a large land area might not have ranked higher than a 3 or 4 on the final https://www.cambridgema. gov/GIS/gisdatadictionary/Environmental/ENVIRONMENTAL _ImperviousSurface
suita b|||ty SCO ring . Population Density: (US Census 2010),US Census Block Group-Tiger/Lines 2010, Population Density. Accessed November 18, 2016 at this link

https://www.census.gov/geo/maps-data/data/tiger-data.html



