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Your Feedback

Issues you are interested in areé

Å Insulation and Ventilation strategies: solving 
winter heat loss

Å Evaluating Home for energy consumption and 
sustainability

Å Water Harvesting and Graywater 

Å How can storm-water runoff be controlled? 

Å Flooding of Streets

Å Non-source pollutants carried in runoff (plants 
that filter chemicals ?) (other strategies)

Å Neighborhood Trees-(resources and tree types)

Å What kinds of plants can be used to shade 
spaces and block reflectance

Å Neighborhood participation and work groups

Å Mulch and Chipping

Å Dealing with invasive plants

Other Issues

This Workshop



Outdoor Living Strategies

What can outdoor spaces do?

ïExtend living areas:

ÅLivable spaces where the climate can 

be enjoyed

ÅAffordable way to improve quality of 

life

ïCreate a buffer zone:

ÅProtect conditioned interior spaces 

from climatic extremes

ÅCreate comfortable micro-climates

ÅProvide privacy and serve as a noise-

barrier 



Outdoor Living Strategies

Watershed & Water Harvesting

ÅHealthy Ecosystems, Healthy Yards

Vegetation

ÅFor Healthy Outdoor Environments

Design Fundamentals

ÅDefining an Outdoor Room

Sustainable Practices

ÅMaintaining Healthy Outdoor Environments



Watershed & 

Water Harvesting

healthy ecosystems, healthy yards



Watershed
Watershed, Catchment, Sub-Catchment



Watershed
Watershed, Catchment, Sub-Catchment

Natural Ground Cover 76%-100% Impervious Cover



Watershed



Watershed Management

ÅReduce peak flow and 

increase duration of flow

ÅAllow multiple layers  of 

runoff management

ÅManage at the source



Watershed Management 



Manage at the source by:

Å Intensive harvesting

ï Cisterns and active distribution systems

Å Low-investment harvesting 

ï Bio-swales, contouring, placement of 

downspouts, curb-cuts

Capture rainwater for use in outdoor space

Watershed Management



Permeable Surfaces

Å Increase your permeable surfaces with:

ïTree canopies

ïSlatted roof surfaces

ï Dry-set site walls, walkways, 
ground surfaces

Å Allow water to permeate the soil where 
it falls as much as possible, feed 
plants, recharge groundwater eliminate 
water loss and runoff.  Many permeable 
surfaces are accessible to the mobility-
impaired.



Water Harvesting

ÅCisterns and active distribution systems



Water Harvesting

ÅBio-swales & contouring



Water Harvesting

Exploit runoff from:
ïWalkways

ïDownspouts

ïPaved areas

ïStreets



Water Harvesting

Home initiatives:
ïContour yards

ïPlan strategic berms & cuts

ïPlant trees



Water Harvesting

Improve your neighborhood watershed:
ïCurb cuts

ïInfiltration strips, basins & trenches

ïDaylight hydrologic processes



Water Harvesting

Gray Water Recycling

Å Use gray water instead of potable 
water to water plants

Å ñGray Water is defined as 
wastewater, collected separately 
from your sewage flow, that 
originates from a clothes washer, 
bathtub, shower or sink, but not from 
a kitchen sink, dishwasher or toilet.ò

Å Tucson Residential Gray Water 
Ordinance 



Activity

ÅFind your house on the watershed 
map. Draw arrows on it to show the 
direction of water flow.

ÅLook at your house model and 
identify the direction of water flow 
and the sources of run off. 

ÅDiscuss and develop strategies to 
harvest water. 

ÅManipulate the model to harvest 
water. 



Vegetation

For healthy outdoor environments



The Right Plant

Why use native plants?

ÅLow Water-Use

ÅDrought Tolerant

ÅAttractive to Birds and Pollinators

ÅEncourages a desert ósense of placeô

ÅAlternatives to invasive species that damage desert 

ecosystems



Using the Plants

Uses of Vegetation
ïDefining space
ÅCanopy

ÅVertical Space Definition: ówallsô

ïCooling
ÅShading

ÅEvapo-transpiration

ïOrnament

ïFood

ïPositive Psychological Effects

ïReducing Glare and Reflectance



Plant Lists

Plants for Tucson homes

ïNative to the Desert Southwest

ïTrees recommended on Desert 

Harvesters native trees list

ïVines and Screening Plants 

suggested in resources from 

Tucson Botanical Garden



Habitat Creation

ïNative birds

ïButterflies

ïLizards

ïBugs



Native Bird Habitat
ÅOver 1/3rd of native birds are in decline

ÅNative plants = food, habitat, safety

Tucson Audubon Poster



Food in the Garden

ïContainer gardening

ïKitchen gardens

ïOutdoor cooking

ïOutdoor eating



Food in the Garden

Urban Chickens 

ïProtein food source

ïQuality egg source

ïYard fertilizer

ïPest control

ïFun

ïEconomical



Trees

Velvet Mesquite
Prosopis velutina
ÅNative tree

ÅGrows beyond 30ô+ tall and wide

ÅFast growth rate

ÅMulti-trunked form

ÅEdible seed pods

ÅSome thorns

ÅDeciduous

ÅFixes nitrogen into soil

ÅHardy and relatively drought-tolerant

ÅIncluded on Trees for Tucson ñNative 
Shade Tree Applicationò



Trees

Screwbean Mesquite
Prosopis pubescens
ÅNative tree

ÅGrows to 15ô-20ô+ tall and wide

ÅModerate growth rate

ÅMulti-trunked form

ÅEdible seed pods

ÅSome thorns

ÅDeciduous

ÅFixes nitrogen into soil

Åless drought-tolerant than Velvet 
Mesquite



Trees

Desert Ironwood
Olneya tesota

ÅNative tree

ÅGrows to 26ô+ tall and wide

ÅSlow to fast growth rate, dependant on 
water availability

ÅMulti-trunked form

ÅEdible seed pods

ÅSmall thorns

ÅEvergreen

ÅFixes nitrogen into soil

ÅWhite-gray bark and Purple flowers

ÅIncluded on Trees for Tucson ñNative 
Shade Tree Applicationò



Trees

Catclaw Acacia

Acacia greggii

ÅNative tree

ÅGrows to 20ô+ tall and wide

ÅModerate growth rate

ÅMulti-trunked form

ÅSharp thorns-has security applications

ÅDeciduous

ÅFixes nitrogen into soil

ÅIncluded on Trees for Tucson ñNative 

Shade Tree Applicationò



Trees

White Thorn Acacia
Acacia constricta

ÅNative tree

ÅGrows10ô-15ô+ tall and wide

ÅFast growth rate

ÅMulti-trunked form

Åyellow puff-ball flowers

ÅFragrant when in blossom

ÅReddish bark

Åhas thorns

ÅDeciduous

ÅFixes nitrogen into soil

ÅIncluded on Trees for Tucson ñNative 
Shade Tree Applicationò



Trees

Canyon Hackberry
Celtis reticulata
ÅNative tree

ÅGrows to 35ô+ tall and wide

ÅModerate growth rate

ÅSingle-trunked form

ÅEdible fruits

ÅGrey bark

ÅCurved branches

ÅDeciduous

ÅGreater water requirements than 
many other native trees



Trees

Foothills Palo Verde
Cercidium microphyllum
ÅNative tree

ÅUp to 26ô+ tall and wide

ÅSlow to Moderate growth rate

ÅMulti-trunked form

ÅShowy yellow flowers in Spring

ÅAttractive green bark

ÅEdible seeds and flowers

ÅSome thorns

ÅIncluded on Trees for Tucson ñNative 
Shade Tree Applicationò



Trees

Blue Palo Verde
Cercidium floridum
ÅNative tree

ÅUp to 30ô+ tall and wide

ÅFast growth rate

ÅMulti-trunked form

ÅAttractive yellow flowers in Spring

ÅBlue-green bark

ÅEdible seeds and flowers

ÅSome thorns

ÅIncluded on Trees for Tucson ñNative 
Shade Tree Applicationò



Trees

Desert Willow

Chilopsis linearis

ÅNative tree

ÅUp to 25ô+ tall and wide

ÅFast growth rate

ÅMulti-trunked form

ÅGrey bark

ÅDependably deciduous

ÅIncluded on Trees for Tucson ñNative 

Shade Tree Applicationò



Vines

Grape Ivy

Cissus trifoliata

ÅNative Vine

ÅGrowth rate depends on water 

availability

ÅSemi-evergreen

ÅClimbs to 20ô 

ÅDeep green color

ÅAttractive lobed semi-succulent leaves

ÅCan be invasive in certain cases

ÅLeaves can cause skin irritation



Vines

Slender Janusia

Janusia gracilis

ÅNative Vine

Åevergreen

ÅClimbs to 10ô and above

ÅYellow to red flowers with exotic 

shape

ÅLong lance-shaped leaves

ÅRelatively low water needs



Vines

Snapdragon Vine

Maurandya antirrhinifolia

ÅNative Vine

ÅFast growth rate

ÅDeciduous to Semi-evergreen

ÅClimbs to 3ô-10ô

ÅShowy blue or purple flowers

ÅNot frost or drought resistant



Screening + Enclosure

Ocotillo

Fouquieria splendens

ÅNative plant

ÅDeciduous in dry season

ÅShowy red flowers in spring



Resources

Trees For Tucson
ÅProvides up to two five gallon (3ô-6ô tall) 

shade trees for Tucson Electric Power 
Company Customers

Å$6.00 per tree

ÅMust agree to plant within 15ô of the house 
on the West, North, or East side of the 
house (diagram right)

Åreduces cooling load on Building, 
especially if planted in front of windows

ÅInformation and application forms can be 
found at www.treesfortucson.organd 

Åwww.desertharvesters.org/native-tree-
order-forms/provides order forms with 
extended options for native trees

http://www.treesfortucson.org/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/
http://www.desertharvesters.org/native-tree-order-forms/


Plants you should never planté

Fountain Grass

Buffelgrass

From Ethiopia, the U.S. 

government imported it in 1938 

and planted it in trial plots as 

cattle food and erosion control 

in the American Southwest. 

Should never be used in landscaping.  

It seeds into natural areas and out-

competes native plants.



Pruning

Proper pruning cuts are made at a node,  where the branch or twig attaches. 

Donôt ever cut prune more than 25% of the tree 

in one season.



Pruning

Reasons to Prune

Å safety

Å health of the tree

Å aesthetics



Pruning

Donôt ever make these cutsé



Activity

ÅIdentify your homeôs orientation to the 
sun. 

ÅDiscuss and develop strategies to 
minimize solar heat gain in the 
summer and maximize solar heat gain 
in the winter. 

ÅIdentify appropriate types of plants and 
locations. 

ÅManipulate your model to incorporate 
this planting strategy.



Design 

Fundamentals

Defining an Outdoor Room



Design Fundamentals

What are the elements of design?

Å Size and Shape 

Å Texture and Color



Size and Shape

Sizeis relative to human scale 

and a spaceôs intended use

Intimate scale Grand scale



Size and Shape

Shapeinvolves the form and layout of a volume, based on use and natural patterns

Shaped for GatheringShaped for Circulation Shaped by natural forces



Defining Size and Shape

Boundaries for the outdoor room:

Å Create òfloorsó using paving, plants, and 

groundcover

Å Create òwallsó, such as fences, planters, 

vines, and hedges

Å Create òceilingsó using shade structures, 

ramadas, tree canopies, or trellises



Defining Size and Shape

Outdoor Floors:

ïDefine Space

ÅOutdoor floors define spatial edges

ÅFloors can express different use zones 

within the same outdoor space

ïCreate Microclimates

ÅStrategically used turf can define an oasis 

zone

Å Living floors cool by evapo-transpiration

ïHave a Sustainable Impacts

ÅPermeable surfaces and plants reduce 

effect of heat-sink

ÅContoured ground planes can passively 

harvest water



Defining Size and Shape

Outdoor Walls:
ïDefine Space

ÅWalls divide public and private space and 
define different use zones 

ÅOutdoor walls are essential for privacy at 
street-level

ïCreate Microclimates

ÅShading reduces solar heat gain

ÅWalls can thermally isolate the outdoor 
room

ïHave a Sustainable Impacts

ÅTrees, hedges and vine walls can lose 
leaves to allow winter solar gain

ÅLiving walls shade and cool by evapo-
transpiration


