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The Public Laboratory for Open Technology and Science is 
a 501(c)3 nonprofit organization which supports a growing 
community in developing and applying open-source 
tools for environmental exploration and investigation. By 
democratizing inexpensive and accessible “Do-It-Yourself” 
techniques, Public Lab creates a collaborative network 
of practitioners who actively re-imagine the human 
relationship with the environment. Our goal is to increase 
the ability of under served communities to identify, redress, 
remediate, and create awareness and accountability 
around environmental concerns. Public Lab achieves this 
by providing online and offline training, education and 
support, and by focusing on locally-relevant outcomes that 

emphasize human capacity and understanding. 
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Gardening 
Toolkit 
Case Study
Meeting your environmental goals is easier 
when you track your progress and use what 
you learn to improve your practices and 
results over time. The basic cycle of “adaptive 
co-management” (pardon the jargon) is 
goal setting, action, monitoring, reflection, 
and adaptation. The excerpt from the case 
study “Adaptive Management at the Green 
Community Garden” explore these principles 
for great garden outcomes.

Initial Case Study by Philip Silva
Introduction by Liz Barry

Feature 

We’re moving out of the warmer months of the year in some places and into 
the warmer months in others. In honor of this changing of the seasons, 
the quarter four issue of the Grassroots Mapping Forum features a case 
study resulting from a year-long project with the Green Community 
Garden in Newark, NJ. This project and partnership between Public Lab, 
the Green community garden and Five Borough Farm was born out of a 
recognition that conservationists are increasingly drawn to the concept of 
adaptive co-management, a process that invites a variety of stakeholders 
to participate in the process of iteratively managing natural resources 
through action, monitoring, reflection, and adaptation. Though adaptive 
co-management has grown more popular in rural settings—particularly 
in developing nations—the concept has not yet been widely applied to 
small-scale urban environmental stewardship initiatives. Given recent 
developments in low-cost, do-it-yourself environmental monitoring 
technologies and a growing interest in measuring the impacts of 
environmental stewardship in cities, the project team embarked on this 
project with the belief that the time was right for bringing adaptive co-
management into the urban realm. This project would not have been 

possible without the generous support of the Environmental Leadership 
Program through a grant by the Geraldine R. Dodge Foundation.

The Green Community Garden

The Green Community Garden occupies two formerly vacant residential 
lots in the Fairmount neighborhood of Newark, New Jersey. The more 
than 2,000 square foot site has been home to a community garden since 
2011, when nearby resident Carla Green adopted the conjoined lots 
through a municipal program aimed at incubating gardens on derelict sites 
throughout the city.

Carla and her partner Frank focused on cultivating 1/4th of the site 
during the first growing season. They began by clearing weeds and garbage 
from the vacant lot, building raised planting beds, and making other basic 
improvements. The garden received supplemental soil and some additional 
raised beds from the Greater Newark Conservancy, a citywide greening 

organization, in its first year. “I planted flowers all around the perimeter,” 
Carla recalls. “I planted just about every vegetable I could grow.” 
Carla expanded her gardening practices to cover another 1/4th of the site in 
the garden’s second year, leaving the other half of the site open for meetings 
and gathering space. The hoop house she and Frank installed in the fall 
of 2012 survived the winds of Hurricane Sandy but suffered irreparable 
damage a year later, when a car accidentally veered off the nearby street, 
through the garden’s chain link fence, and into the middle of the wood and 
sheet-plastic structure. The hoop house has since been removed, but Carla 
looks forward to growing winter vegetables again in a new hoop house she 
plans to install in 2015.

Carla is the primary steward for the 
garden. She has worked closely with 
municipal staff to secure small grants 
that go toward building raised beds, 
a hoop-house, fencing, and other 
basic garden infrastructure, but most 

Continue 
reading on the 
next spread...

Participants organizing how to collaboratively create a picture of the garden.

Pole mapping is fun and easy to do! Perfect for small areas, like 
urban lots or gardens. You can be very creative about what to 
use for a pole and how to attach your camera. These people sure 
were! Materials used include PVC, carbon fiber (a 50’ fishing pole), 
bamboo, and other unknowns!

Gardening 
Toolkit  
Case Study
(Continuation)

of the expenses are covered by Carla and Frank. Frank, a local gardening 
enthusiast with a background in construction, serves as a jack-of-all-trades 
handyman for the garden. Carla and Frank get help from local residents 
who periodically stop by the garden to volunteer their labor. They remove 
weeds and trash, cultivate soil, help harvest ripe produce, and pitch in with 
other odd jobs that show up on Carla’s to-do list from week to week. In 
2015, Carla anticipates having her first regular slate of garden members, with 
two people receiving their own raised bed for personal planting. Carla and 
Frank also welcome members of a prison job training and re-entry program 
through a partnership with local correctional facilities and service-based 
non-profit organizations.

Carla learned about the Five Borough Farm data collection toolkit in the 
spring of 2014. She attended a workshop on using the toolkit hosted by the 
Design Trust for Public Space in New York City. During the workshop, she 
met Philip Silva and Liz Barry, both Outreach Fellows for the Five Borough 
Farm initiative. Philip is a Ph.D. candidate at Cornell University researching 
outcomes monitoring initiatives amongst civic ecology practices in NYC. 
Barry is a co-founder and the community director for Public Lab, helping 
local groups use D.I.Y. technologies to do primary research about their 
local environments. Carla, Liz, and Phil devised a plan to use the Green 
Community Garden as a test site for outcomes monitoring toward adaptive 
management using a combination of tools developed through Public Lab 
and Five Borough Farm.

Outcomes Monitoring and Adaptations at Green Community Garden

Carla, Frank, Liz, Phil, and Cynthia started working together in July of 
2014.Their collaboration began on a Sunday afternoon when they met all 
together at the garden for the first time. Philip and Cynthia joined the first 
meeting to discuss goals and objectives and review the 
data collection tools with the team. Carla reflected 
on her work at the garden during the preceding two 
years and came up with three basic goals she wanted 
to monitor: 1) increasing food production; 2) making 
the garden a relaxing oasis for local residents; and 3) 
increasing the number of volunteer hours donated to 
the garden. The team identified three different data 
collection tools from Five Borough Farm and two 
different tools from Public Lab that could help Carla 
track the garden’s progress toward achieving these 
goals. 

Carla knew that she wanted to recruit at least two new 
people to play a regular role as members of the garden. 
She also knew that she wanted at least one new visitor 
per month to visit the garden and use it as a source of 
serenity. Carla did not have a quantitative goal for 
increasing food production—mostly because she’d 
never measured her productivity in past years and had 
no sense of a baseline from which to set a goal. Setting 
a baseline measure of productivity, then, became her 
default goal for food production during the project year. 
Liz and Carla worked together in subsequent weeks to 
refine her initial goals and objectives, using a shared 
Google spreadsheet to log and track their ideas. Having 
set general goals and clear objectives for the garden, 
Carla and Liz selected a mix of tools and methods from 
Public Lab and Five Borough Farm to collect data and 
track progress throughout the 2014 season.

1. Increased Food Production—Harvest Count and 
Infrared & A erial Photography

Carla selected the “Harvest Count” method in the Five 
Borough Farm toolkit to measure how many pounds of 
food she grew and harvested in the garden in 2014. The 
Harvest Count method invites gardeners to weigh all 
of the produce they harvest on a standard kitchen scale 
and log the results over the course of a season. Carla and 
her fellow gardeners used the Harvest Count method 
to discover that the garden grew nearly 200 pounds of 
vegetables from June to November.

Carla also wanted to test the efficacy of mulch in 
growing spinach at the garden. She worked with Liz to devise two side-by-
side test plots in the garden where she grew some spinach with hay mulch 
and some spinach without hay mulch. The team planned to take an infrared 
photograph of the plot at multiple stages of its growth. The infrared image 
would have shown whether the mulched plot was photosynthesizing with 
more intensity than the un-mulched plot. However, a garden pest ate 
through both spinach crops before the test could be completed and the 
team was forced to postpone the assessment until the 2015 season.

The team also used standard aerial photography to create a detailed 
image of the garden that Carla and Frank will use for raised bed planning 
in 2015. The images were taken from a consumer-grade digital camera 
mounted on a telescoping pole. Liz taught Frank to mount the camera, 
extend the carbon-fiber pole until it towered over the site, and walk 

through the garden taking photographs with an automated shutter 
release process. Liz stitched the resulting images together to make one 
composite photographic map of the garden. 

2. Making the Garden an Oasis—Good Moods in the Garden

Carla knew that her garden was serving as an informal open space and 
oasis for local residents. People often stopped by to visit the garden, walk 
around the vegetable beds and under a tall tree, and sit at the picnic table 
near the entrance. Carla always made sure visitors left with some freshly 
harvested vegetables.

“I got hugs. I got tears. I gave a woman so much stuff and she cried,” 
Carla recalled.“That was very significant for me. She’s come back to help 
and to thank me.”

Carla wanted to get a better sense of how the garden was serving as a 
mental and emotional source of strength for the community. She used the 
“Good Moods in the Garden” method from the Five Borough Farm toolkit 
to track how people felt when they entered the garden and, again, how they 
felt when they left the garden.

Carla tweaked the method to serve her purposes. Instead of posting “Mood 
Words” at the garden gate, she simply greeted her visitors with a sheet of 
positive and negative word choices cut into tiny slips and invited them to 
choose the word that best described how they felt at that moment. She 
repeated the process when she bid visitors farewell. She and Frank also got in 
the habit of tracking their own moods using the same technique. By the end of 
the season, Carla saw a trend in the mood words visitors selected when they 
walked in and out of the garden. She learned that the garden was offering a 

muchneeded respite for some people in the neighborhood—something she 
already knew anecdotally, but could finally tally up in a quantitative way 
through the Mood Words she’d collected from week to week.

“People like to come to the garden because it makes them feel better,” Carla 
reflected. “I didn’t have too many people leaving feeling badly. Most everyone 
was happy or excited—that’s probably because they worked out whatever was 
going on with them at the time.”

3. Increasing Volunteer Hours—Participation by Task

Carla and Frank are increasingly relying on volunteers from the 
neighborhood to take care of basic tasks around the garden. As 
opportunities for garden membership grow, dividing up the labor and 

tracking the completion of basic tasks have become two of Carla’s 
priorities. Carla wanted to get a better sense of what was—and was 
not—getting done in the garden. She used the “Garden Participation by 
Task” method in the Five Borough Farm toolkit to assign working visitors 
discreet tasks and track the number of hours they all put toward working 
in the garden. The method uses 5.5 inch x 4.25 inch “Task Cards” that 
depict different routine chores around the garden: tidying up, composting, 
watering, weeding, pruning, planting, coordinating, and maintaining open 
gate hours. Volunteers or membersworking in the garden track their time 
working toward any of these tasks by filling out a card and dropping it in a 
mailbox or handing it to a coordinator .

Carla, Frank, and the wider community of participants at the Green 
Garden had some successes and some roadblocks to measuring the outcomes 
of their work in 2015. A garden pest thwarted an infrared analysis of the 
efficacy of mulching spinach beds. The mid-season start made it difficult for 
Carla, Liz, and the rest of the research team to think strategically about goal 
setting. In spite of these challenges, the project helped Carla set a baseline 
for food production in 2015. She plans to harvest more than the 200 pounds 
she tracked during the project year. The experience also helped Carla gain 
direct evidence of the way her garden improves the lives of people in the 
community—and the amount of time those people are giving back to the 
garden as volunteers and members.

Carla and Frank plan to use the same tools and methods from Five 
Borough Farm and Public Lab to track their progress during the 2015 
gardening season. Carla aims to overhaul the garden’s composting efforts 
and measure the amount of compost produced using the Five Borough Farm 
“Compost Output” measuring method. She also wants to start tracking the 
amount of rainwater the garden harvests in a new set of rooftop collection 

cisterns slated to be installed in the spring of 2015.

Conclusion: Insights and Outcomes from the Project

The Green Community Garden has become a place 
where gardeners track the outcomes of their work 
together and use the data they generate to reflect 
on—and, sometimes, improve—their day-to-day 
practices. This pilot project helped to cement outcomes 
monitoring habits at The Green Community Garden. 
It demonstrated that gardeners could use low-cost and 
accessible methods to capture evidence of what already 
works and what might need to be improved in their daily 
practices. To that end, this project serves as a template for 
other community gardens interested in monitoring the 
outcomes of their own work using their own selection of 
tools and methods to get the job done.

Perhaps the most lasting outcome of the project involves 
Carla’s growing involvement -with the international 
network of researchers, technologists, and community 
activists that make up the Public Laboratory for Open 
Technology and Science. Carla attended the November 
2014 Public Lab Barn Raising, an annual event that brings 
together Public Lab personnel from around the world for 
a three-day symposium on participatory science. Carla 
and Liz presented on their work together throughout 
the summer of 2014 and discussed other gardening data 
collection strategies with members of the wider Public 
Lab network. The Public Lab website has become a 
repository for tools and strategies developed during 
this collaborative project. Any other garden hoping to 
duplicate and, perhaps, improve upon the experience of 
the Green Community Garden can find a trove of free 
resources at http://publiclab.org/wiki/gardening-toolkit. 
This one-of-a-kind toolkit has step-by-step instructions 
for starting an outcomes monitoring project, setting 
goals and objectives, using Public Lab technologies, and 
reflecting on the strengths and weaknesses of different 
garden management practices. The site is set up as a 
Wiki—anyone can register to edit, add, and improve the 
toolkit based on their own experiences in the field. Back 
at the Green Community Garden, Frank has become 
an expert aerial photographer and Carla has learned to 
accurately calibrate the camera for infrared photography. 

Carla uses the Five Borough Farm “Mill” website to log data on the pounds 
of food she harvests and the good moods she creates when she opens the 
garden gate. The Green Community Garden has become a data-savvy civic 
ecology practice and its leaders are eager to keep the momentum going in 
the next gardening season. We hope their story inspires other community 
gardeners and urban farmers to cultivate the same practices for themselves.
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By: Pat Coyle, Stewart Long,  
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Farm Hack is a worldwide 
community of farmers, 
designers, engineers that builds 
and modifies its own tools for 
resilient agriculture. Farm Hack 
facilitates sharing hacks online 
and at meet ups because we all 
become better farmers when we 
work together.  In partnership 
with the Public Laboratory, 
the Farm hack community 
is fostering collaborations of 
open source tool chains for 
agricultural decision making and 
participatory action research 
networks that bridge citizen 
action with universities, non-
profits, trade associations, 
government agencies, and 
farmers.  To realize the potential 
of an informed and engaged 
citizenry the tools must be open, 
accessible, and participatory.

Data generated on-farm can 
be pushed to a user-friendly 
platform such as farmOS, 
where it can be shared between 
users, analyzed quickly by 
environmental feedback models 
for decision support. This 
participatory action research 
network has the potential to 
improve farm performance, make 
every farm a research farm, and 
value public ecosystem services 
in agriculture.

As high-tech monitoring, 
analysis, and communication 
tools are increasingly available, 
creating open source alternatives  
can make it easy for farmers, 
researchers, and the public to 
share data,  create a learning 
community, and foster resilient 
agroecosystems.

Dorn Cox and Severine von  
Tscharner Fleming

PhotosynQ

PhotosynQ is an open source 
software and sensor platform 
where communities can identify, 
research, and implement new 
methods to solve their local 
problems. Our initial focus is on 
agriculture, where we’re bringing 
together researchers, extension, 
crop consultants, and farmers to 
develop precision ag solutions in 
markets largely ignored by ‘big 
ag’ (small farms, niche crops, 
developing world markets, etc.).  
Examples include sensor-based 
methods for early identification 
of disease, mid-season prediction 
of yield, evaluating soil quality, 
and many others. 

Our perspective is that sharing 
data simply isn’t enough - data 
quality is paramount to produce 
results that actually matter.  
Data must be collected using 
consistent methods, comparable 
devices, with strategies to 

identify outliers.  Even with all 
that in place, the community 
has to have the skills to collect, 
analyze, and interpret the 
data correctly with minimal 
mistakes.  At the same time, 
every project’s data needs are 
different - different methods, 
devices, methods of analysis, etc.  
While consistency and flexibility 
seem at odds, we’ve worked hard 
to make a platform in which they 
both exist, and scaling from new 
user to a developer is relatively 
easy.  Unlike Xively or other 
streaming IoT data sites, we’re 
not trying to be the solution to 
every IoT problem.  If you’re 
trying to track the temperature 
in your garage, we’re probably 
not what you’re looking for.  
If you’re trying to collaborate 
across a community, solve a 
complex problem, and develop a 
sensor-enabled solution… we’re 
worth checking out.

Greg Austic

Above: Dorn Cox, at iFarm Tech Talks in Tuckaway Farm, 
challenging a group of collaborators to address the problem 
of measuring field soil density. Below: Some of Farm Hack’s 
project partners in facilitating the collaboration of open source 
observation, analysis and communication technologies. 
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For the full Case Study please visit: 
http://publiclab.org/wiki/gardening-
toolkit-case-study

Feedback Farms on Berg Street 
Brooklyn, New York

Map of a garden in Brooklyn  
(that has been “moved” hence  
the white tyvek pot bags)

http://publiclab.org/wiki/5bf

output so you can assess quality 
of calibration. The second 
plugin applies the calibration 
coefficients calculated in the 
first step to a directory of images 
that were acquired under the 
same conditions as the photo 
used to calculate the calibration 
coefficients and calculates NDVI. 

Another feature that was added 
to the calibration and other 
plugins in the suite is to add EXIF 

metadata to output images. This 
was done so people who have 
photos with GPS coordinates 
embedded in the EXIF data are 
able to keep those coordinates in 
the output images. 

For more information visit 
the user guide that is available 
from the Github repository 
(https://github.com/nedhorning/
PhotoMonitoringPlugin) and by 
reading PLOTS research notes.

New calibration capabilities 
have been added to the ImageJ/
FIJI photo monitoring plugin 
suite hosted on GitHub: The 
calibration plugins can be used to 
improve the process of creating 
NDVI images from photographs 
acquired using single or dual-
camera setups by converting 
image pixel values to reflectance 
values before calculating NDVI. 
This provides a more objective 
approach to calculating NDVI 
than adjusting parameters based 
on a visual assessment of the 
NDVI image and can result in 
more robust comparisons of 
NDVI over time. 

The calibration is a two-step 
process. The first plugin calculates 
calibration coefficients using at 
least two different calibration 
targets with known reflectance 
qualities that are in a photo. 
When the calibration coefficients 
are calculated a graph showing 
the relationship between input 
pixel values vs corrected pixels is 

This image by Chris Fastie was created with Ned Horning’s new 
histogram stretching option and new color table for NDVI images.  

Photo Monitoring 
Plugin
Ned Horning
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Planet LEAFFEST is a stereographic projection of a 
half spherical panorama above Lone Rock Pond by 
Chris Fastie. 

 Chris Fastie documented dramatic differences 
in the surface of Lone Rock Pond by repeat flyby 
missions on October 11 and October 15, 2015. 

Nighthawk Panoramas

Research Note by: Chris Fastie
Published on: October 12, 2015 14:01
For more information please read the complete research note 
http://publiclab.org/notes/cfastie/10-12-2015/nighthawk-panoramas

Return to Planet LEAFFEST

Research Note by: Chris Fastie
Published on: October 16, 2015 23:47
For more information please read the complete research note 
http://publiclab.org/notes/cfastie/10-16-2015/return-to-planet-leaffest

The Public Lab 
The Public Laboratory for Open Technology and Science is a 501(c)3 nonprofit 
organization which supports a growing community in developing and applying 
open-source tools for environmental exploration and investigation. By 
democratizing inexpensive and accessible “Do-It-Yourself” techniques, Public 
Laboratory creates a collaborative network of practitioners who actively re-
imagine the human relationship with the environment. 

Our goal is to increase the ability of under served communities to identify, 
redress, remediate, and create awareness and accountability around 
environmental concerns. Public Lab achieves this by providing online and 
offline training, education and support, and by focusing on locally-relevant 
outcomes that emphasize human capacity and understanding.

As Chris explains in his research notes, on the second 
flyby mission he was able to reached a greater 
altitude above the planet surface, making the that 
topographic relief appear as if it was reduced. In his 
words “That’s just an illusion, but the change in color 
actually happened. It was also noon instead of late 
afternoon, but you get the idea -- fall is here.”

Planet 
   LEAFFEST


