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Outline

* |Intro to RCE Puerto Rico-REDeS m

* Perspectives from El Yunque National Forest -- El Portal and
Watershed Program

* Luquillo LTER Schoolyard Program -- Data Jam & ITEST

* Small farm resilience -- collaboration with RCE Greater Burlington

* Interactive reflection
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What do RCEs do?

* Bring together organizations
and institutions — synergies

« Construct inclusive and
Innovative learning
platforms

* Create an important
knowledge base

 Facilitate knowledge
transfer




RCEs promote local action that contributes to
local and global sustainability

Energy Efﬁci.en(y Wastewater Waste Rgduction ClimatetFriendIy
& Conservation Systems & Recycling Purchasing

Renewable Energy
& Low-Carbon
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- Land Use & Open Space & .
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Our MISSION is to construct a
collaborative and inclusive network that
promotes on-going education and
strengthens the well-being of human
communities and life-sustaining
ecosystems.




RCE Puerto Rico Goals

Develop a network of cross-sector
alliances that advances sustainability
education in Puerto Rico.

Improve access to transformative
education focused on sustainability
principles.

Educate and raise public awareness
about sustainability and resiliency
concepts, and their relationship with
social, economic, and environmental
well-being.

Promote the sustainable management
and conservation of natural and
cultural resources and the goods and
services they provide society.
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Additionally, there are several individuals who participate
in RCE Puerto Rico-REDeS in a personal capacity.



For more information

o EMAIL: rcepuertorico@gmail.com

o WEBSITE:
https://sites.google.com/view/rcepuertorico/

o SOCIAL MEDIA

m Facebook:
https://www.facebook.com/RCEPuertoRico/ \ ....

OBJETIVESS |

j‘ DE DESARROLLO | "

m Instagram: @rcepr_redes

=4S
~

m Twitter: @QRCEPR_REDeS
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Photo courtesy of Ricardo Arzuaga, UNAUSA-PR
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Pablo A LIerand| Roman Ph.D.
Watershed Program Coordinator + Natural Resource Education Specialist

El Yungue National Forest, Puerto Rico

RCE Puerto Rico, UPR adjunct professor
Former Co-director of PR-LSAMP

Blog: Ciencias terrestres, geologia’'y Puerto Rico http://geolpr.com
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Manejadas por Manejadas por Zona de Conservacion del Karso
el gobierno organizaciones no gubernamentales = (terrenos publicos y privados)

Atlas de El Yungue — Maya Quinones et al. [IITF-USFS — RCE Puerto Rico Board Member]




 started its development

%: El Yunque: A place where the original heroes lived, where puertorriquenidad

' [Maldonado, Valdes Pizzini, Latoni (1999) Owning and contesting El Yunque: Forest resources, politics, and
= culture in Puerto Rico, BerkeleyJournal of Sociology]
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Aqui comienza el océano

Gota de agua formada por
condensacion en Pico del Este

Todo se integra, todo se conecta

* _Foto:’I;. A. Llerandi Roman
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Complex
ecological and

geological
dynamics
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Atlas de El Yunque — Maya Quifiones (IITF-USFS, RCE Puerto Rico Board Member]



El Portal de El Yunque

“The embodiment of the Land Management Plan” (Paula Garcia Almoddvar)

*Exhibit space

* 100+ interpretive panels in more than 30
exhibits

* Interactive — inviting

* Themes — natural diversity, geology,
biology/ecology, wayfinding and activities
in the Forest, maps, culture, art,
LEED/sustainability, calls to action

*Five art installations
* 11 artists + 10 support personnel
*Café
*Colaboratorio
*Event space
*Two trails
* Explora y descubre

%

4
* Ciencia y conservacion ” I\QE EL YUNQUE
.Ex,plora * Descubre * Conecta

ELPORTAL <57
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Water extraction and use

Water for public consumption is an Water intakes
important service provided by El In 2004, there were 34 intakes withdrawing over 66 million gallons of
Yunque National Forest. Forest cover water per day from the forest, compared to 51 million gallons in 1994 %

is associated with suitable water
conditions for ecosystem processes
and consumption, while bare ground
and built-up areas increase
sedimentation and flash floods, and
contribute to lower water quality.#?

Freshwater shrimp, Atya mnozuous
Photo by Omar Pérez-Reyes

The water that runs through EI

Yungue's rivers is documented as 1 ) Freshwater Sh l‘imp

the cleanest on the island with high- 4 Shrimp account for 95% of the biomass living in
quality conditions.?2? |In 2014, Puerto = the rivers and streams of El Yunque.* These tiny
Rico had 3.5 million inhabitants, of ) " _ crustaceans are important decomposers, breaking
which about 209 depend on the ’ ? down leaves and algae and contributing to the
water El Yunque National Forest / health of aquatic ecosystems.*32 Shrimp migrate
supplies.”2? upstream to the Luquillo Mountains from coastal

waters where they hatch. Dams and water intakes
break stream connectivity, affecting shrimp
migration. However, intakes like the one installed in
Rio Mameyes are especially designed to alter the
river channel less than low-head dams and have
minimal effect on migratory aquatic species.3

DID YOU KNOW?

On a typical day, over hali of all
water flowing from the forest is
extracted for municipal use and

human consumption.® Based on & Water intake

the cost paid by consumers, the
water extracted from the streams
that flow from the Luquillo
Mountains is worth about $25
million per year.”?

Water withdrawals in 2010 ** Water for domestic use in 2010 3!

2 2

Water-use data for 2010 from
the National Water Informa-
tion System from the USGS 3!
reports that water withdrawals
in Puerto Rico totaled
677 million gallons per day
(Mgal/day), of which 230
Mgal/day were for domestic
use. In the municipalities that
encompass El Yunque, with-
drawals totaled 58 Mgal/day,
£/ while domestic use totaled

J 71-990 a/p/d 15 Mgal/day, domestic use
© - & +Egip/d ranged from 26-99 gallons

() 51-70g/p/d . <35g/p/d  per person per day (g/p/d). %

Regulatory agencies?
Water quality

& Puerto Rico Environmental Quality Board
& US. Environmental Protection Agency

Extraction (regulation)
& Puerto Rico Department of Natural [/

and Envircnmental Resources

11-19 Mgal/da
Extraction (monitoring) & 6 9 Y <3Mgal/day
& U.S. Geological Survey (USGS) 6 4-10 Mgal/day g Nodawla
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Localizing the SDGs in Puerto Rico
K-12 STEM Education

Universidad
de Puerto Rico

The Learning
Qulg
> Partnership
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GOBIERNO DE PUERTO RICO
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The authors were supported in part by National Science Foundation grants DRL-2049061, DRL-1821146, DRL-1813802, and BIO-1831952. Any opinions, findings, and
AL conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of NSF.



Engagement Model

Middle school curriculum
Using LTER data and models

s Data Jam graduates are
= invited to participate
A LUQ-LTER in Field protocols at LUQ-LTER
DATA JAM To collect and analyze data

Elementary storybook

to spark interest Middle School / High School
Program for Data Analysis Teacher
Using LTER data sets pathways

Using Data visualizer CODAP

Environmental Data Initiative \

The Data Science

Fellowship
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Data Jam = L.

LUQ-LTER
DATA JAM

Mechanism to enhance
teacher and student Data Literacy skills
by working with long-term data sets.



Scientific Practices - Alignment with Next Gen Science Standards

The Concord

i Consortium

Y| Data Jam Shrimp (English Version) UNSAVED Version 2.0 (0627)

B @O
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Tables Grapt Map Slider Calc Text Plugins Undc Redc  Tiles €
B8 Data Jam Shrimp (1993-2019)
Data Jam Years (27 cases) T

in- Year i~ Week  Season : 2 ean Mean Min Air | Mean Max Air |\
Curn’culo dex =] dex - X n ainfall Temp (C) Temp (C) 1

1 1993 & 1 2 winter ns 19 265

2 1994 & 2 3 winter 4 186 297

3 1995 | 3 4 winter 104 182 297

4 1996 [ 4 5 winter 83 187 282

5 1997 & 5 6 winter 39 183 30

6 1998 & 6 8 winter s 174 303

7 1999 = 7 10 winter 14 18 58

8 2000 & 8 N winter os 192 303

9 2000 & | 9 12 spring 58 184 287

10 2002 & ‘ 10 13 spring 8 ® 66 185 32

=l ~ 100 s o, . .

n 2003 & n 14 spring & P . H 22 191 294

12 2004 &, 2 15 spring G 3 . s ] 37 187 282

] 2005 &, 3 6 spring B .o feo - . ] 83 188 297

5_ Plantear un % 2006 E‘H 1% 17 spring 78 e e H : £ 8 o ) 15 19 295

15 2007 & 15 18 spring I N s [ o 198 191 275

) | . g N bgsonlosis i

argumento a partir de o 08 19 spring 3| 6o ~ ted t.sis.ciid 106 194 263

. = 17 2009 =) 17 20 spring i - M) H HE B 5 188 = . ] 61 0 298

eVIdenCIaS 2010 | 8 2 spring H ot : ! H ‘ i ; 8 § i3 s E 3 2 283

1 H : H IEER B RS
20 | 19 zzspr:ng B H "-g’; vesdieditets } 13 208 296
$§e s & 3
= = AN HHHIRRHHTHIT I —
, s IR SRR N : - '

2014 & 22 26 summer 20 e B L tied 9 208 289

205 & 23 28 summer s ; i i { GF 1 . : . =" 1 204 23 202

2016 = 24 29 summer L A o . | 128 27 293

2017 a 25 30 summer O i n 2 287

2018 & 26 31 summer 35 25 289

200 & 27 P P T | 1990 1995 2000 2005 2010 2015 2020 is 2 295

28 34 summer Year u s1 28 207

29 35 summer 262 245 03 25 205 293

30 36 summer 25 15 os 3 1 o 84 2 203

e

4. Uso de matematicas T El 37 summer 275 22 ) 183 53 0 10 28 289

Y 3.Anilisis de datos e 2w u e os s o a s

H - .. 33 39 fall 337 25 ) 7 37 ) 43 21 281

PETERIIEID interpretacion de “ ®2  ws o o “ msms

co utacional < 35 Q fall 32 247 0 267 33 0 25 21 298

mp 8raﬁcas 36 43 fall 383 178 02 15 13 [ 96 28 299

—= = == —= - - -

~ CODAP
—

Common Online Data Analysis Platform
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Proyecto dec DATA JAM
Luquillo LTER Schoolyard Program
Departamento de Ciencias Amhientales
Universidad de Puerto Rico, Rio Piedras

en los afios 2013, 2015y 2017.

Relacién entre el promedio total de camarones de las especies Xiphocaris elongate, Atya lanipes y Macrobrachium spp en las
pozas 0, 8 y 9 de la Quebrada Prieta en el Bosque Nacional El Yunque y el promedio de precipitacién semanal (mm)

Escuela Dra. Maria Teresa Delgado de Marcano, San Lorenzo

Maestra: Maria L. Ortiz Hemandez

Autores: Sonielys Vallejo Ortiz, Kyra Santiago Nazario y Adrian Rodriguez Marcano

PREGUNTA DE INVESTIGACION

¢Qué relacion se observd entre el promedio de|
precipitaciéon semanal (mm) y el promedio de

GRAFICAS

de las especies Xiphocaris elongate, Atya lanipes y
Macrobrachium spp en las pozas 0, 8 y 9 de la Quebrada
Prieta en el Bosque Nacional El Yunque durante los afios,
2013, 2015 y 20172

Nuestra preg de 6n nos

determinar si durante los afios seleccionados 2013 (afio
en que no sequias ni en Puerto
Rico), 2015 (afio en que hubo sequia) y 2017 (afio en que|
pasé el huracan Maria) se observo alguna relacién entre el
promedio de precipitacién semanal y el promedio total de|
las distintas especies de camarones que fueron
investigadas. Es importante observar esla relacién ya que|

Promedio bial da Xphocans Wonga® pozas 0.0 ¥ 4]

elongate vs promedio

Promeaio e precipitacion ssmanal fnm)

EVIDENCIA

En el afio 2013 la precipitacion promedio semanal maxima
fue 33.2 mm, en e 2015 en 18.4 mm y en el 2017 en 52.1
mm.

Enel 2015 las graﬂca A,ByC mueslran los datos de las

tres masala

que Ios datos del 2013 y 2017.

Aunque en el 2015 hubo menor precipitacion, el promedio.
total de las especies Xiphocaris elongate (grifica A) y Atya|
lanipes (grdfica B) se mantuvo en rangos similares a los
mostrados en el afio 2017.

En la gréfica C el pi io total de i Spp!
fue mucho menor que en las demas especies, en los afios
investigados.

nos permitiria explicar porqué en
el nimero total de una especie de camarones es mayor|
que otra. Esta relacién entre organismos ayuda a
distribuir los recursos a lo largo de las redes tréficas y
ayudan a mantener la calidad del agua.

RECORRIDO A TRAVES DE LOS DATOS

Con el proposito de realizar esta investigacion
utilizamos los datos obtenidos del DATA JAM (Datos de|
camarones en las pozas de la Quebrada Prieta en El
'Yunque, Version en Espaiiol).” Se calculé el promedio de
cada especie utilizando los datos del namero de|
camarones en las distintas pozas. Se crearon tres
columnas en la Plataforma CODAP, una para el promedio
total de cada especie. Se analizé el atributo que
representaria la variable independiente (promedio de
precipitacion semanal) y la variable dependiente
(promedio total de camarones de cada especie). S
incorporé una tercera variable a la grafica (los afios
seleccionados 2013, 2015 y 2017). Se trazaron las lineas
de regresion para analizar Ia relacién entre las variables.

MAPAY FOTOS

Maps cel irea e sstucio La Estacin de Camy
en relacin oog s tres pozas del estt

“atya anpes pozas 0.0 9)

Promedio total Aty lanipes vs promedio de precipitacion semanal (mm)

B

Promedio de preciptacion semaral (mm)

CONCLUSION

El agua es un factor |mpename en el ciclo de vida de los
El ) ion en el promedio de|

precipitacion semanal debe tener alguna relacién con el
nimero total de camarones de las distintas especie presentes
en el area de estudio. Las graficas muestran que el hecho de|
que hubiese poca precipitacion promedio semanal en el afio
2015 no es indicativo de que el promedio total de los
camarones disminuiria. Podemos afirmar que la especie de
camarones Macrobrachium spp presenté un promedio total
de camarones mucho menor que las demas especies en los
afios estudiados, esto puede deberse a su tamafio y al

tamafio de las pozas.? El p io de pi

de los afios investigados no presenlo una relacion directa
sobre el promedio total de camarones de las especies
Xiphocaris elongate, Atya lanipes y Macrobrachium spp en las
pozas 0, 8 y 9 de la Poza Prieta en el Yunque.

DIRECCIONES FUTURAS

Determinar si los patrones observados entre el promedio de|
precitacion en los afios investigados y el promedio total de
de las ies se en otros afios

monitoreados.
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Field Protocols: Vegetation, Stream Ecology
and Soil Characterization Workshops
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Challenges

Program Capacity

Program
implementation

Disturbance

Personnel time NGSS adaptability Hurricanes
Conditions of the field Computer and internet Earthquakes
station access

Funding and Resources Regional limitations Fiscal Crisis

© CanStockPhoto.com
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Partnerships @

. The heart and soul of

partnershlps
What are mutual long-term goals
Dynamic and iterative
Understand what each partner
uniquely brings
Practice humility, trust and
perseverance




A cross-cultural, participatory

cultivating resilience on small
and medium farms

RCE Greater Burlington

Walter Poleman, Aura M. Alonso-Rodriguez, Hans Estrin,
Marfa A. Juncos-Gautier & Ethan Thompson

RCE Puerto Rico
Christopher J. Nytch & Edgardo Gonzalez

* University of Vermont, Rubenstein School of Environment and Natural Resources
* University of Vermont Extension

* Vermont Vegetable and Berry Growers Association

* Centro para la Conservacion del Paisaje

* USDA Caribbean Climate Hub

* Many individual farmers and their families located Vermont and Puerto Rico

5‘"@ Greater Burlington
approach for measuring and —

Sus’rclnoblhfy
Education Network

Fundmg prowded by UVM

Agricultural Research Service
UN IVERSITY Center for Food Systems
of VERMONT

: i Research
™, LAV PR N S T TR R T Y




Background

* Extreme climatic events such as droughts and
hurricanes are expected to increase in frequency
and intensity due to global climate change.

* Small-scale farmers’ vulnerability to these hazards
depend on the level of exposure and sensitivity,
the intensity of the shock, and their capacity to
respond to it.

* In 2020, farmers were faced with a new challenge.
COVID-19 not only threatened their health, but
also their livelihood and food security.

* Itis imperative to understand and help build
farmers’ resilience against these varied shocks
and stressors, and how they contribute to
long-term sustainability of local farm systems.




Study questions

What resilience capacities do farmers
consider most important for their resilience
against both natural disasters and the
COVID-19 pandemic?

How can we measure these resilience
capacities rapidly and effectively to help
small-scale farmers increase their resilience
over time and lead to long-term
sustainability of the local farm system?




Conceptual frameworks that
guided our work

* Agroecology Principles

Positive Deviance
Participatory Action

Research (PAR)

* Cross-cultural Diversity
* SDGs
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Project Workflow

Phase 4
Phase 3 _ Panel
Discussion and : _
Closing Suwey arm resiience
Assessment Tool
Farmer ‘
Phase 2 Interviews
‘ Validating
Resilience
RanorsF Distilling ::ndlcators with
eT 3 Irom Preliminary armers
the Field ‘ ihoF
Fhase t . Indicators

Selecting Key

Farm

Resilience

Input from
Frameworks
Local ®
Collaborators [entifying
Farmer
Participants

PAR Feedback Loop

Figure 1. Research process showing four main phases (blue circles) and ongoing PAR interactions (orange
loops). See text for additional explanation.




Farmer participants in Puerto Rico & Vermont

AT ; o Variable Range Average
Aguadilla 5 : -
gue} - }3 I T # e " Farm size (hectares) 0.4-145 39
» Jas ' 4 Y f farmi 4-47 12
) } ears of farming -
MayagueZ°Puerto Rico
P | Number of family 1-6 3
Once : members on farm
Number of non-family 0-50 7
employees
Farm prod ucts grown/ mixed greens, root vegetgt_:les,
ornamental flowers, medicinal
prod uced plants, herbs and spices,
. . . . . . berries, fruit trees (e.g. guava,
» Actively employ agroecological principles in their farm avocadio, papaya, bananas,
7 cacao, citrus), coffee, honey,
g) f Chrismas trees, livestock,
‘1‘«/""?\.‘ (e.g., dairy cattle and goats),
. 2)/j poultry, fish (farm raised and
wild caught)

e Cultivate a diversity of crops and products

* At least 50% of their income comes from their agricultural
activities



20 preliminary resilience capacities/strategies, divided into 4 categories

* Review of resilience frameworks and indicators in the literature
* Semi-structured interviews (in both languages) with the farmers

GROWTH MINDSET SUSTAINABLE FARMING PRACTICES
Open attitude Build healthy soil
Flexible Protect natural resources and biodiversity
Interest in learning Diversify farm products
Passion for farming Minimize external inputs
Water-use efficiency
STRONG RELATIONSHIPS SUSTAINABLE BUSINESS MANAGEMENT
Dependable business networks Effective planning and monitoring
Community ties Cultivating a healthy workplace
Reliable crew Diversifying markets and venues
Family support Financial leeway and capacity
Responsive government Appropriate equipment and infrastructure

Focusing on recurrent customers




Ranking of resilience indicators by top three most important for farm
resilience (all farms, n=14). Orange = Growth Mindset indicators, Blue = Strong
Relationships indicators, Green = Sustainable Farming Practices indicators,
Purple = Sustainable Business Management indicators.

Assessing validity &

Order of
1 1 importance | Resilience Indicators Farm votes

relatlve Im porta nce 1 Build healthy soil 43%
2 Flexible 36%
All 20 indicators received more than 3 Passion for farming 29%
50% votes as “very important” 4 Community ties 29%
5 Family support 29%
Flexibility and passion for farming 6 F,,,a,,zm :;Zwayand T 21%
were amongst the most importa nt, 7 Open attitude 14%
as well as strong relationships with o ST 1A%
fami Iy and the commun Ity. 9 Protect natural resources and biodiversity 14%
Building healthy soil was the most 10 Stk e slicietop B L
important sustainable farming 11 Effective planning and monitoring 14%
pra ctice. 12 Dependable business networks 7%

13 Diversify farm products 7%

14 Minimize external inputs 7%

15 Cultivating a healthy workplace 7%

16 Diversifying markets and venues 7%

17 Appropriate equipment and infrastructure 7%

18 Interest in learning 0%

19 Responsive government 0%

20 Focusing on recurrent customers 0%




White paper & farm resilience assessment tool

ScholarWorks

A service of the University of Vermont Libraries

Home > CENTERS > ARSFOODSYSTEMS > 1 < Previous Next >

USDA AGRICULTURAL RESEARCH SERVICE (ARS) CENTER

A cross-cultural, participatory approach for
measuring and cultivating resilience on small
and medium farms

& Download

3+ PLUMX METRICS

Hans Estrin, University of Vermont

Walter Poleman, University of Vermont

Aura M. Alonso-Rodriguez, The University of Vermont
Edgardo Gonzalez, Center for Landscape Conservation

Maria A. Juncos-Gautier, University of Vermont

Chistopher Nytch, Friends of El Yunque Foundation

Ethan Thompson, University of Vermont

¢ INCLUDED IN

Agriculture Commons,

Sustainability Commons

https://scholarworks.uvm.edu/arsfoodsystems/1/

PERFORMANCE ON EACH RESILIENCE INDICATOR

. 1.1. Open attitude
4.6. Focusing on recurrent

4.5. Appropriate e%lﬁsl'bonmeenrts

and infrastructure

1.2. Flexible

1.3. Interest in learning

4.4. Financial leeway and

. 1.4. Passion for farming
capacity

4.3. Diversifying markets and
venues

2.1. Dependable business
networks

4.2. Cultivating a healthy 3.2, Community tes
workplace
4.1. Effective planning and

. 2.3. Reliable crew
monitoring

3.5. Water-use efficiency 2.4. Family support

3.4. Minimize external .
. 2.5. Responsive government
inputs

3.3. Diversify farm products 3.1. Build healthy soil
3.2. Protect natural
resources and biodiversity

https://docs.google.com/spreadsheets/d/1MAvNa50PXypsucZtm4hJhfsE7nBA |F
R/edit?usp=sharing&ouid=109779721807097653724&rtpof=true&sd=true



https://scholarworks.uvm.edu/arsfoodsystems/1/

Key relationships between resilient farm systems and the SDGs
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Upcoming UNU book chapter on SDG 12

Ananda Gardens

Vegetable production at Ananda Gardens in Vermont, United States.

IETTT) Americas

A Cross-Cultural Participatory Approach
for Measuring and Cultivating Resilience
on Small and Medium-Sized Farms

” RCE Puerto Rico and RCE Greater Burlington

Situation
The focal communities of this project were in
Vermont - a state in the northeast continental

Vermont, averaging 71 hectares in size, with almost
60% having annual sales values of less than 10,000
United States — and in Puerto Rico — an archipelago ~ USD/year. In Puerto Rico there are more than 8,200
of the Greater Antilles in in the eastern Caribbean.  farms averaging 24 hectares in size, with 67% having
Vermont's climate is temperate while Puerto Rico's  annual sales of less than 10,000 USD/year (United

is sub-tropical. Communities within the two regions  States Department of Agriculture National Agricultural
span urban, peri-urban, and rural areas in coastal, Statistics Service, 2019; 2020).

forested, and mountain ecosystems with diverse

socio-economic characteristics. However, both Issue/s

regions are typified by numerous small to medium-  One of the greatest leverage points in fostering the
sized farms. There are approximately 6,800 farmsin  transition to sustainability can be found in the realm

68

of food systems. The COVID-19 pandemic brought
into sharp focus the critical importance of small and
medium-sized farms, which often employ innovative
and adaptative strategies for building economic, social,
and ecological resilience. While larger agri-business
floundered during the pandemic, smaller scale farms
were able to innovate and provide for surrounding
communities when supply chains were disrupted.

The questions the project sought to address were:
what bolsters resilience in smaller farms to sustain
themselves during times of economic, geo-climatic,
and socio-political unrest? And what indicators can

be used to take the pulse of that resilience and track it
through time?

Responses/Actions Taken

With funding from the Agricultural Research Service
(ARS) Center for Food Systems Research at the
University of Vermont, in 2020 RCE Puerto Rico and
RCE Greater Burlington set out on a seven-month
research endeavour to explore the role of small

farms in promoting sustainable agriculture in distinct
geographical and cultural environments. The aims

of this research was three-fold: (1) to investigate

the diversity of ecological and social factors that
impact farm vulnerability and resilience; (2) to
incorporate farmers’ experience and knowledge into
the academic literature on sustainable agriculture to
enrich understanding of food systems sustainability;
and (3) to develop an indicator tool for evaluating
farm resilience that builds farmer capacity to assess
their local farm system as well as implement and
document change over time. A Participatory Action
Research (PAR) framework was utilised to emphasise
the inclusion and action of the farmers themselves in
the research. Collaborating partner organisations from
both RCEs organised the project into four phases: (1)
identifying farmers to be participants; (2) selecting key
resilience frameworks; (3) disseminating a preliminary
list of indicators; and (4) validating these indicators
through surveys, interviews, and online group
discussions. Twenty farmers participated in the
project, representing 14 farms, with a roughly

equal number of women and men.

Regiol
Americas

Country:
Puerto Rico and
United States

SDG(s):
Zero Hunger,

Responsible Consumption
and Production, Life on Land

a
m Quality Education,
/|

l Theme(s):

Disaster Risk Reduction,
Agriculture, Plants & Animals,
Forests/Trees

Target audience(s):
Community

Ecosystem(s):

Agricultural, Coastal, Forest,
Freshwater, Mountains,
Urban/Peri-Urban

X GAP/ESD for 2030 Priority
CXJ - Action Areas: 2,5

Language(s) of project:
English, Spanish

Contributing organisation(s):
+ Centro para la Conservacion del Paisaje
= University of Vermont Extension
+ University of Vermont Rubenstein
School of Environment and
Natural Resources
« Shelburne Farms
« USDA Caribbean Climate Hub
« Vermont Vegetable and Berry
Growers Association
«+ Individual Farmers and their
Families located in Vermont
and Puerto Rico

Linkages to education and/
or sustainable development
policies:

National - US Food and Drug
Administration Food Safety
Modernization Act

Subnational - Vermont Agriculture
and Food System Strategic Plan
Subnational - US Department of
Agriculture Northeast & Caribbean
Climate Hubs

Duration of project:
June 2020 - January 2021




Important take-aways from this study

Farm resilience and sustainability encompass a mix of social
and ecological strategies
Across geographies and cultures there are more similarities
than differences between farmers, and resilience is
important for all.
The PAR process and integrating positive deviants were key
to developing nuanced understanding and identifying
resilience strategies, and facilitating farmer-to-farmer
knowledge sharing.
Having a diverse group of farmers enabled local and global
thinking about the nature of resilience and food system
sustainability.

* RCE Network was key in facilitating this interaction



Growing coffee with our own seeds and planting with no tilling, following the countour
technique for soil preservation.

christopher.nytchl@upr.edu




Reflection about localizing the SDGs in your work
Please complete a row or put your thoughts in the chat.

1) Name a project/program
you are working on or
would like to develop and
incorporate the SDGs

2) What SDGs are linked (or
would you like to integrate) in
the project?

3) What are some of the
institutional and organizational
challenges that limit your ability
to integrate SDGs in your work?

4) What are some opportunities and
resources available to overcome
these challenges and achieve SDG
integration?



Reflection about localizing the SDGs in your work
Please complete a row or put your thoughts in the chat.

1) Name a project/program
you are working on or
would like to develop and
incorporate the SDGs

SDG # 4. My goal is
to create
equity-minded course
syllabi

2) What SDGs are linked (or
would you like to integrate) in
the project?

3) What are some of the 4) What are some opportunities and
institutional and organizational resources available to overcome
these challenges and achieve SDG

challenges that limit your ability . )
integration?

to integrate SDGs in your work?
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