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Context – The Santa Cruz River and the 
Nogales Wash

Map: Adriana Zuniga

Water flows north in the sister cities of Ambos Nogales



Context: Streets built on a creek
• Ambos Nogales were built on the banks of the Nogales Wash, 

with a sewage system underneath the streets.
• Flooding issues are not new, but they have been aggravated in 

the last 2 decades.



Flooding issues in Nogales, Sonora

Flood in Nogales on July 12, 2008
KOLD News 13

• After 9/11/2001, concerns 
for national security in the 
U.S. resulted in the 
construction of a less 
permeable border wall.

• Nogales, Sonora 
experiences severe 
flooding events.

• Nogales, Arizona 
experiences sewage spills.



Green infrastructure: A decentralized solution



• One of the biggest challenges for the wide implementation of GI is 
ensuring its long-term maintenance1

• Community engagement is critical for project ownership and 
maintenance.2

Roundabout with GI, where community 
engagement was conducted.

Problem statement

Roundabout where community engagement 
was NOT conducted.

1. Zuniga-Teran et al. 2019. Challenges for mainstreaming green infrastructure in built environment professions. Journal of Environmental Planning & Management .

2. Zuniga-Teran & Gerlak, (2019). A multidisciplinary approach to analyzing questions of justice issues in urban greenspace. Sustainability, 11, 3055.



Community engagement model
• We worked with a middle school in Nogales, Sonora to develop a community 

engagement model, which can be replicated in other schools and eventually 
scaled up to the Nogales Watershed. 

• We partnered with local government (IMIP), NGO (WMG, Semillas), and 
scientists (COLEF, ASU).

Escuela Secundaria #3 – Humberto Campos Varela, in Nogales, Sonora



Project activities
1. Visit to the school - Escuela Secundaria #3
2. Drawing contest – art as an engagement tool
3. GI workshop - Participatory design process
4. Implementation – Demonstration project

Visit to the school - Escuela Secundaria #3 in Nogales, Sonora, Mexico



Drawing contest

• Content analysis of drawings according 
to themes and subthemes

• Introduction to green infrastructure

Drawing contest at Secundaria #3



Participatory design workshop
Dr. Joaquín Murrieta (WMG) facilitated the participatory design 
workshop for the school.

Participatory design for the school



Participatory design workshop

Middle school students proposed GI in different areas of their school.

Students identified areas that 
experience flooding and erosion at 
their school, and potential areas for 
GI.



Participatory landscape design

Conceptual design by UA student Gabrielle Spickard

Landscape architecture student (G. Spickard) used data from 
workshop to create a conceptual design for the school.



2nd workshop– Jardines de Lluvia 
para mi Escuela



Conceptual design by UA student Gabrielle Spickard

Participatory landscape design
With input by the school community and stakeholders, the 
design was finalized.



Design detail by UA student Gabrielle Spickard

Participatory landscape design



Implementation of GI at Secundaria #3  
Implementation of pilot project at the middle school– May27, 2021

• We received donations –trees, plants, materials, and the use of machinery. 

• Volunteers (students, faculty, neighbors, IMIP, stakeholders) worked together 
to implement a demonstration project at the school.



Lessons learned
• People (children) are aware of the stormwater challenges in Ambos 

Nogales and there is enthusiasm for greening their city. 

• Important synergies exist when efforts are concentrated. 

• Engaging the community in the planning, design, and implementation of 
GI was useful for leveraging resources and for attracting participants.

• Through this process, we extended networks and built capacity around GI.

• Scaling up this model will enhance resilience in Ambos Nogales.

Team of faculty and students from UArizona, ASU, COLEF, with WMG, IMIP, and middle school staff and faculty



¡Muchas gracias!

Adriana Zuniga
aazuniga@arizona.edu
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