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Historically, the Phoenix canals were the community's social spot
and were always associated with recreation. Instead of concrete
and electricity lines, the canals used to be described as lush
pathways full of cottonwood trees with swings hanging from the
branches over the water. The canal banks provided the community
with an area to walk, fish, swim, picnic, ride bicycles, and horses.
People even water skied in areas of the canals that consisted of
roads along the bank for cars to pull people by ropes.

ACCESS THE CHALLENGE HERE:

DID YOU KNOW

INTRODUCTION

HTTPS://DOCUMENTCLOUD.ADOBE.COM/LINK/TRACK?
URI=URN:AAID:SCDS:US:31F72557-249B-4F29-9DE4-CCFB48E624E9

ABOUT



Although Phoenix is regarded as a new city, it is built on the remains of an ancient civilization

having much historical significance. From A.D. 600 to 1450, the Hohokam, a prehistoric group

of Native Americans, constructed one of the largest and most sophisticated irrigation

systems. The Hohokam constructed the canals using only their hands, stones, simple tools,

and innovative engineering concepts that are still in use today. The canals allowed the

Hohokam to sustain their crops, enabling agriculture to thrive and transform the desert Salt

River Valley into a fertile agricultural city providing water to thousands of individuals. The

canals consisted of much vegetation and lushness, several native fish species, and almost 200

species of Sonoran Desert plants, providing the community with an environment for playing

games, fishing, and hunting and gathering food. The canals were the community gathering

place during the hot summer; people swam in the canals and picnicked or relaxed along the

canal due to numerous cottonwood trees providing shade. In A.D. 1450, the Hohokam

disappeared for unknown reasons, leaving behind the last physical clues describing people

with unique cultural significance and innovation and many ruins, rock art, and canals.  In the

1600 and 1700s, early Spanish explorers found and used the Hohokam canal system to

irrigate their crops. By the late 1860s, Phoenix emerged along the Salt River with the remains

of the ancient canals lying below the streets of the city. In the 1950s, the recreational aspects

of the canal vanished as swimming pools, and A.C. became popular, and SRP transformed

the waterways to make them more efficient by giving them steeper banks and lining them

with concrete. Today, the trees along the canal have never returned as SRP limits landscaping

to prevent trees from interfering with maintenance access or power lines.

THE FUN-GRY VEGAN

THE HISTORY OF THE CANAL
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CITIZENS OF PHOENIX :



BACKGROUND



Arizona experiences the effects of climate change from deadly

heatwaves, increased temperatures, wildfires, droughts, and

decreased precipitation. Phoenix is one of the fastest warming states

in the U.S., and for over 20 years, Arizona has been in a drought,

surpassing the worst drought in more than 110 years of record. Climate

change will lead to more frequent, severe and longer heatwaves. In

2020 at least 494 deaths were heat-related. 

THE CONCERNS FOR PHOENIX, ARIZONA

Other detrimental effects include crop losses, higher electricity bills, increased pollution,

and a significant decrease in the Colorado River's water supply, which provides millions of

people water. The majority of it is used for agriculture, posing a risk to an industry that

contributes $23 billion to the state's economy and provides over 130,000 jobs.  Arizona

has high evaporation rates, low soil permeability, and an average of approximately 7

inches of rain annually. The lack of water is becoming a more concerning issue; therefore,

alternate water conservation methods are essential. 
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THE CONCERNS FOR PHOENIX, ARIZONA CONTINUED

DRIVERS OF URBAN HEAT



GREEN INFRASTRUCTURE FOR CLIMATE ADAPTATION

WHAT IS GREEN INFRASTRUCTURE (GI)

GI consists of
various
stormwater
management
practices, such
as:



Green Infrastructure helps communities build resilience,

which is the ability to prepare for and adapt to changing

conditions and withstand / recover rapidly from

disruptions such as naturally occurring threats.

Community resilience encompasses the entire

community, including its physical infrastructure,

economic and social capital, natural environment, and

systems that provide essential services. GI as an approach

to managing rainwater is an integral component of

sustainable communities because they benefit the

environment and human health while offering social and

economic benefits. In addition to reducing polluted

stormwater runoff, GI practices provide various

community benefits such as improved water and air

quality, reduced urban heat island effect, and aesthetic

and recreational value, contributing to a city’s livability. GI

provides habitat, can reduce erosion, preserve nature and

wildlife and positively impact energy consumption, air

quality, carbon reduction and sequestration, property

prices, recreation, and other community health and

vitality elements.

GREEN INFRASTRUCTURE BENEFITS 

Improved water quality. 
Reduced municipal water use. 
Groundwater recharge. 
Flood risk mitigation for small storms. 
Increased resilience to climate change
impacts such as heavier rainfalls and
hotter temperatures. 
Reduced ground-level ozone. 
reduced erosion 
Reduced particulate pollution. 
Reduced air temperatures
Reduced energy use and associated
greenhouse gas emissions. 
Increased or improved wildlife
habitat. 
Improved public health from reduced
air pollution and increased physical
activity.
Increased recreation space. 
Improved community aesthetics. 
Cost savings. 
Green jobs. 
Increased property values. 

GREEN INFRASTRUCTURE HAS THE ABILITY TO PRODUCE
MULTIPLE BENEFITS WITH MINIMAL FUNDS. SOME INCLUDE: 
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STRESS REDUCTION

IMPROVED LIFE EXPECTANCY 

IMPROVED COGNITIVE PERFORMANCE 

BETTER GENERAL MENTAL / PHYSICAL

HEALTH

IMPROVED SLEEP QUALITY

REDUCTION IN CANCER RISK 

EMOTIONAL /

BEHAVIORAL

DEVELOPMENT 

CONCENTRATION

SELF CONFIDENCE

SELF DISCIPLINE 

COORDINATION

THE HEALTH BENEFITS OF
NATURAL SPACES

ATTENTION

CAPACITY

SOCIAL SKILLS

BALANCE

AGILITY

WEIGHT OF

NEWBORNS 

CHILDREN (improvements in):

ADULTS



CURRENT POLICIES / PLANS 
The City of Phoenix has already implemented many  Green Infrastructure related
practices such as community-level plans, redevelopment regulations for urban
development, and vegetation preservation. 

The Greater Phoenix Green Infrastructure Handbook:
Low Impact Development (LID) includes details for

alternative Stormwater Management and provides

guidance and technical standard details for LID

techniques, so local design, planning, and development

professionals can more efficiently integrate (GI) and LID in

new and/or retrofit projects. 

The Phoenix Tree and Shade Master Plan attempts to

create a more sustainable, livable, and thriving city

through necessary investment in care and maintenance of

the urban forest and shade. 

On May 20, 2019, Arizona and the other Colorado River

Basin States signed agreements for The Drought
Contingency Plan to take less water from Lake Mead

over the next seven years. 

In 2011, The Watershed Management Group started a

partnership with the City of Phoenix and community

members to plan and implement green infrastructure on

both private and public sites. 

Phoenix's' Climate Action Plan includes goals and

specific actions for reducing GHG emissions from various

activities, including air quality, heat, water, food systems,

stationary energy, transportation, and waste. 

The 2011 Water Resources Plan indicates the possible

challenges that Phoenix will encounter as a leader in

water management. Phoenix's water supply and the

threat of drought create a higher motivation to initiate

proactive actions. 

The vision of The City of Phoenix Comprehensive
Bicycle Master Plan includes "In the next 20 years,

Phoenix will be a Platinum-level Bicycle Friendly

Community. It will be safe and easy to bike anywhere in

the city. A well-connected infrastructure network will link

people and places, making bicycling a preferred option

for daily transportation, recreation, and healthy lifestyles."

(phoenix.gov)

My proposal reflects sustainable urban development

policies such as the "Bridging the Green and Brown

Agendas" and "Linking Spatial Planning to Urban

Infrastructure." 

THE FUN-GRY VEGAN

11

http://phoenix.gov/


CITY OF PHOENIX LONG TERM GOALS
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Although Phoenix places a high value on tree preservation and currently has plans that
incorporate UN sustainable goals and is dedicated to achieving a more resilient and
prosperous future, not much progress has been made. My master plan design proposal will
expand upon the current plans previously mentioned and are included below.

MY PROPOSAL IN RELATION TO CURRENT POLICIES / PLANS

RECENT IMPROVEMENTS

COMMENTS
FROM

CITIZENS



My proposal implements key aspects of the International Guidelines on Urban and Territorial Planning.

The Guidelines include 12 principles and several action-oriented recommendations for an integrated

planning approach that is beneficial across various scales and adaptable to different regional, national,

and local settings. The guidelines provide inspiration and direction to help build more socially inclusive

and connected cities that foster sustainable urban development and are resilient to climate change. The

Guidelines provide national governments, local authorities, civil society organizations, and planning

professionals with a reference framework for improving global policies, plans, designs, implementation,

and processes. The Guidelines emphasize urban policy and governance, sustainable urban development,

and implementation and monitoring mechanisms. Incorporating the design into Phoenix's infrastructure

will promote a wide range of sustainable support and protection of Phoenix.

MY PROPOSAL IN RELATION TO CURRENT POLICIES / PLANS 
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METHOD OF SOLUTION: GREEN INFRASTRUCTURE 

01

Green Infrastructure design
elements 

Designing a specific GI method for the
canal that benefits many components in
Phoenix's existing environment. 

02
Green Infrastructure master plan for
the canal.

03
The structure of the process will include
project governance and participatory
design. 
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Bioswales, vegetated swales, and bioretention areas are important GI features in an arid region.

Phoenix receives higher pollutant and sediment loads in a given storm event with greater impact to

groundwater quality and therefore, vegetated drainage features can help to slow, filter and infiltrate

this storm water volume

PLANTER BOXES

RAINWATER HARVESTING
Collects / Stores water - Helps build resilience to droughts by water conservation and

water management

PERMEABLE PAVEMENT
Where- For Bicycle / Walking path

porous concerete- light colored surface good for walking path

reflective pavement 

Benefits- cooling surface temperatures / surrounding air temperatures, reduce runoff,

improve water quality

BIOSWALES ALONG THE PATH

METHOD OF SOLUTION: GREEN INFRASTRUCTURE 

NATIVE AZ, DROUGHT RESISTANT VEGETATION 
see next page 

01

FOR EXAMPLE:

GREEN INFRASTRUCTURE ELEMENTS
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POTENTIAL TYPES OF VEGETATION ALONG CANAL

COTTONWOODS
WILLOW TREES
ASH TREE
BLUE PALO VERDE
FOOTHILLS PALO VERDE
ANGELITA DAISY
ARIZONA ROSEWOOD
ARIZONA YELLOW BELLS
BEAVERTAIL PRICKLY PEAR
BRITTLEBUSH
BUCKHORN CHOLLA
BUSH DALEA
CHOCOLATE FLOWER
CHUPAROSA
CREOSOTE BUSH
DEER GRASS
DESERT MARIGOLD
DESERT MILKWEED
FEATHER BUSH
GLOBE MALLOW
GOLDEN EYE
GRAPE IVY
IRONWOOD
KIDNEYWOOD
OCOTILLO
PALO BLANCO
PARRY'S PENSTEMON
PINK FAIRY DUSTER
SAGUARO
SAN MARCOS HIBISCOUS
SWEET ACACIA
TUFTED EVENING PRIMROSE
WHITE THORN ACACIA
VELVET MESQUITE
FIRECRACKER PENSTEMON

FIND MORE INFO : HTTP://WWW.AMWUA.ORG/PLANTS/COMBINATIONS

Before the reconstruction, the canals were lined with cottonwoods, ashes, willows, tall grasses, 
and other shade trees and consisted of corridors creating a lush habitat throughout the city. 
Today Arizona's major canal system follows many of the original paths, but the evidence of 
many Hohokam villages lies buried under the urban development of Phoenix and Tucson. 
Therefore it is essential to implement these historical elements into the redesign of the canal.

NATIVE ARIZONA PLANTS

17
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Master planning is a discipline that

connects buildings with their

surrounding environments and

consists of public input, surveys,

existing and future development,

physical characteristics, and social

and economic conditions. As a

master plan for the Arizona canal,

green infrastructure will guide

future development and generate

a multidisciplinary solution to

different problems that Phoenix

encounters. Green infrastructure

along the canal requires inclusive

planning and design processes that

will guide decision-makers in

maintaining a balance between

protection and conservation and

growth and development to help

accomplish the design vision.  

WHAT IS MASTER PLANNING02

METHOD OF SOLUTION: GREEN INFRASTRUCTURE 
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WHAT IS PROJECT
GOVERNANCE 

Urban project governance is a

network of informal to formal

connected associations of public,

private, and nonprofit communities

linked to a shared vision and overall

development strategy to achieve

the desired goal. Governance

promotes local participation,

inclusion, transparency, and

accountability, creating a better

quality of life for all. Governance

ensures equal distribution of the

costs, opportunities, and benefits of

urban development, promoting

and respecting social inclusion and

place attachment, cultural heritage,

and various human needs. 

02



I am submitting my sustainable design project to The Finance Department of Phoenix
to request the issuance of a green bond. "The development of the green bond market is
attributed to municipalities issuing bonds used to finance projects with positive
environmental impacts and a growing interest by investors to support environmentally
sustainable efforts." (phoenix.gov). I believe this project is eligible for a green bond as
Sustainable Development Goals are the basis of the project, and chosen projects are
reviewed based on green projects such as; renewable energy, energy efficiency,
pollution prevention and control, eco-efficient and/or circular economy adapted
products, production technologies, and processes, green buildings, terrestrial and
aquatic biodiversity conservation, clean transportation, etc.

WHAT WILL THE PROCESS LOOK LIKE

02

METHOD OF SOLUTION: GREEN INFRASTRUCTURE 

Local residents, neighborhoods, businesses, and

institutions like schools and churches. Involvment

should also include the City’s Office of Environmental

Programs, City’s Finance Department, Treasury and

Debt Management Division, Parks and Recreation,

Water Services, Planning and Development, and

Street Transportation Departments, Arizona State

University, local consultants, and EPA. 

FINANCING

WHO SHOULD BE INVOLVED IN THE
PROCESS : 

volunteer workshops, tree plantings, and GI

construction from citizens creating additional

jobs for the city

it will be a community-led process that is

educational, fun and builds community

connections

19      

WHO CAN PARTICIPATE - ANYONE
The goals of the master plan are to design according to the citizens' needs while introducing an

efficient and sustainable way for Phoenix to combat current and future challenges. Including a wide

range of people in the design process is significant because inviting all to share their opinion will

promote participatory design. The project will promote participatory design, including a wide range

of people to share their opinion in the design process. This encouragement will involve all

stakeholders and ensure that the design's result meets their needs, is usable, and advocates for a

healthier environment. Customers, employees, partners, citizens, local authorities will create a realm

where people are actively caring about the city's future and their health and generations to come.

Exploring the opinions of all who live near or have a general concern about Phoenix will increase the

plan's success, which is crucial because this plan may set a precedent for future master plans, green

infrastructure-oriented goals, and other sustainable approaches. 



METHOD OF SOLUTION: GREEN INFRASTRUCTURE EXAMPLE
20      



 A system that once brought water to thousands is now being used to help supply the water

needs of millions in Phoenix. Green Infrastructure not only benefits the environment but is a

way to link the city back to its origins. The redevelopment opportunities along the canal will

benefit the environment and significantly enhance the quality of life in Phoenix. Green

infrastructure can help communities become more resilient to the impacts of climate

change and contribute to occupants' health and well-being and improve the environment's

climatic adaptation. All of the restaurants, residential neighborhoods, schools, shops, and

open spaces along or near the canal, would likely benefit for several reasons. Restaurants, in

particular, would gain many additional customers as residents would have easier

accessibility to ride their bike to lunch and dine on an outdoor patio that looks out to the

canal and Camelback mountain. In addition, retrofitting the canal through the

implementation of green infrastructure will reduce the Phoenix's temperatures and serve as

a way of sustainably linking communities through natural pedestrian paths that wind along

the canal and connect with pathways through buildings and properties.

OVERALL BENEFITS OF GREEN INFRASTUCTURE 

These improvements will

encourage more individuals to

interact with nature and nearby

businesses, shops, and restaurants

because planting trees will provide

shade, reduce the temperature of

the sidewalk, limit cooling, and

promote improved physical

activity and mental health. Green

Infrastructure can provide a sense

of place attachment which

emerges from various experiences

and situations, such as parks,

green spaces, and natural areas,

and increases in proportion to its

proximity to one's home and

frequency of use. Implementing

Green Infrastructure along the

canal will increase an individual's

attachment to Phoenix and all of

the history behind the canals.

Phoenix, the 6th largest city in the

US, has the potential to serve as a

model for implementing green

infrastructure into an arid

environment, as a cost-effective

and resilient approach, with a

range of benefits. 
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Reduce the urban heat island by shading building surfaces, deflecting the radiation from the sun, and releasing
moisture into the atmosphere.
reduces energy use- tree shade cools the air and reduces the amount of energy needed to cool buildings,which
reduces the amount of greenhouse gasses 
improves air quality- Trees absorb air pollutants (e.g. NO2, SO2, and O3) and intercept particulate matter (PM10).
reduces CO2- Through direct sequestration
vegetation reduces smog by reducing air temperatures, power plant emissions from AC, and removing air pollution
Habitat improvement - Vegetation in the urban environment provides habitat for birds, mammals, amphibians,
reptiles, and insects. By reducing erosion and sedimentation, green infrastructure can improve the habitat in the
canal. 
Habitat connectivity - green infrastructures along the canal and connecting to other parks can help to facilitate
wildlife movement and connect wildlife populations. 
Reduces stormwater runoff
Increases Groundwater Recharge 
creates educational opportunities - Green infrastructure along the canal provides an opportunity to develop
community awareness and understanding of the historical roots of the canal and the importance of sustainable water
resource management.
improve community livability 

Trees improve community aesthetics and increase recreational opportunities by improving pathways, creating
places to gather, and providing shade. 
Native trees can help provide a sense of place and well-being in Phoenix, strengthening place attachment. 

Green Jobs: Green infrastructure along the canal can reduce Phoenix's infrastructure costs, promote economic
growth, and create construction and maintenance jobs. 
Health Benefits: More green space and parks encourage outdoor physical activity, which reduces obesity and
prevents associated chronic diseases. 
Recreation Space: Vegetation and trees throughout the city and connecting to the canal can increase recreation
areas, allowing residents to enjoy greenery while biking or walking to other destinations. 
Property Values: Using green infrastructure in development and increasing vegetation and tree cover can enhance
property values, benefiting both developers and homeowners.
Increase Phoenix's biophilia which has many benefits and can be described as an emotional affiliation and identity,
an ecoliteracy, beauty, simulation and delight, a way of healing, 

OVERALL BENEFITS OF GREEN INFRASTUCTURE 
BENEFITS OF PLANTING TREES / VEGETATION
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GREEN INFRASTRUCTURE BENEFITS CONTINUED
GREEN INFRASTRUCTURE BENEFITS CONTINUED 23      



HISTORIC PHOTOS
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