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Insulation and Ventilation strategies: solving
winter heat loss

Evaluating Home for energy consumption and
sustainability

Water Harvesting and Graywater —
How can stoawater runoff be controlled?
Flooding of Streets

Nonrsource pollutants carried in runoff (plants
that filter chemicals ?) (other strategies)

Neighborhood Trdessources and tree types)

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

Neighborhood participation and work groups
Mulch and Chipping
Dealing with invasive plants

— QOther Issues

— This Workshop




What can outdoor spaces do?

I Extend living areas:

A Livable spaces where the climate |

be enjoyed S

A Affordable way to improve quality ¢%;

life A

I Create a buffer zone:

A Protect conditioned interior spac
from climatic extremes

A Create comfortable raatirnates

barrier



[Outdoor Living Strategies

Watershed & Water Harvesting
A Healthy Ecosystems, Healthy Yards

Vegetation
A For Healthy Outdoor Environments
A Defining an Outdoor Room

Sustainable Practices
A Maintaining Healthy Outdoor Environments







Watershed, Catchment, Sub-Catchment




Watershed, Catchment, Sub-Catchment

40% evapotranspiration
30% evapotranspiration

.. = 10% runoff
= s55% runofil x ‘ R :

- =

10% shallow ot .
infiltration 22 aeep 25% shallow :
infiltration infiltration 25% deep

infiltration

Aodified from the Federal Interagency Stream Restoration Working Group (FISRWG)

Natural Ground Cover 76%-100% Impervious Cover






A Reduce peak flow and
Increase duration of flow

A Allow multiple layers of
runoff management

A Manage at the source
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Manage at the source by:
A Intensive harvesting
i Cisterns and active distribution systenfg =

A Lowinvestment harvesting

I Bioswales, contouring, placement of
downspouts, ctobts

Capture rainwater for use in outdoor space




A Increase your permeable surfaces -
i Tree canopies ‘f\: L
I Slatted roof surfaces et

i Dryset site walls, walkways, S Doorr 7 TIT un.t"-\
ground surfaces
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A Allow water to permeate the soil where
it falls as much as possible, feed . o 2= ‘

water loss and runoff. Many permdg
- surfaces are accessible to the mobges
impaired.



A Cisterns and active distribution systems







Exploit runoff from:
I Walkways

I Downspouts
I Paved areas
I Streets



Home Initiatives:
I Contour yards
I Plan strategic berms & cuts®
i Plant trees "



Improve your neighborhood watershed:
I Curb cuts
I Infiltration strips, basins & trenches
I Daylight hydrologic processes




Gray Water Recycling

A Use gray water instead of potable
water to water plants

AfAGray Water s
wastewater, collected separately
from your sewage flow, that
originates from a clothes washer,
bathtub, shower or sinknbtfrom
a kitchen sink,

A Tucson Residential Gray Water
Ordinance

d




A Find your house on the watershed

map. Draw arrows on it to show thisss

direction of water flow.

A Look at your house model and -
identify the direction of water flow
and the sources of run off.

A Discuss and develop strategies to
harvest water.

A Manipulate the model to harvest
water.







Why use native plants?

A Low Watdydse

A Drought Tolerant

A Attractive to Birds and Pollinators
AEncourages a desert ¢

A Alternatives to invasive species that damage c
ecosystems



Uses of Vegetation

I Defining space

A Canopy

AVertical
I Cooling

A Shading

A Evapdranspiration
I Ornament

I Food

Spacé

Leaves:
Cool the Air through
Evapotranspiration

w Leaves:
W( 2

Leaves, Branches:
Absorb Sound,
Block Rainfall

from the Air

Roots:

Stabilize Soll,
Prevent Erosion Leaves:
Provide Shade,

Reduce Wind Speed

Roots, Leaves, Trunk ;
Provide Habitat for Birds, Mammals, and Insects

I Positive Psychological Effects
I Reducing Glare and Reflectance

Filter Pollutants

a)}



Plants for Tucson homes
T Native to the Desert Southwe

I Trees recommendedasert
Harvestensative trees list |

I Vines and Screening Plants
suggested in resources from
Tucson Botanical Garden




T Native birds
I Butterflies
T Lizards



A Over 1/30f native birds are in decline
A Native plants = food, habitat, safety




| Container gardening

I Kitchen gardens

| Outdoor cooking

I Outdoor eating



Urban Chickens

I Protein food source
I Quality egg source
I Yard fertilizer

I Pest control

i Fun

I Economical

I |




Velvet Mesquite

Prosopis velutina
A Native tree
AGrows beyond
A Fast growth rate
A Multitrunked form
A Edible seed pods
A Some thorns
A Deciduous
A Fixes nitrogen into soil
A Hardy and relatively dretaj@tant

Alncluded on Tre
Shade Tree Appl




Screwbean Mesquite

Prosopis pubescens
A Native tree
AGrows20o+ 165681 |
A Moderate growth rate
A Multitrunked form
A Edible seed pods
A Some thorns
A Deciduous
A Fixes nitrogen into soil

A less droughtlerant than Velvet
Mesquite




Desert Ironwood

Olneya tesota
A Native tree
AGrows to 2606+ tal

A Slow to fast growth rate, dependant orf s -

water availability
A Multitrunked form
A Edible seed pods
A Small thorns
A Evergreen
A Fixes nitrogen into soil
A Whitegray bark and Purple flowers

Al ncluded on Trees:
Shade Tree Applic

i’



Catclaw Acacia

Acacia gregqii
A Native tree
AGrows to 206+ t
A Moderate growth rate
A Multitrunked form
A Sharp thordsas security applicatio
A Deciduous
A Fixes nitrogen into soil

Alncluded on Tr e 8
Shade Tree Appl i




White Thorn Acacia

Acacia constricta
A Native tree
AGrowk3®dd t al l
A Fast growth rate
A Multitrunked form
A yellow puffall flowers
A Fragrant when in blossom
A Reddish bark
A has thorns
A Deciduous
A Fixes nitrogen into soil

Alncluded on Trees!”
Shade Tree Appli c!




Canyon Hackberry

Celtis reticulata
A Native tree
AGrows to 35086+ t
A Moderate growth rate
A Singldrunked form
A Edible fruits
A Grey bark
A Curved branches
A Deciduous

A Greater water requirements than 5%

many other native trees




Foothills Palo Verde

Cercidium microphyllum
A Native tree
AUp to 2606+ tall
A Slow to Moderate growth rate
A Multitrunked form
A Showy yellow flowers in Spring
A Attractive green bark
A Edible seeds and flowers
A Some thorns

Alncluded on Tre
Shade Tree Appl




Blue Palo Verde

Cercidium floridum
A Native tree

iy 'Y
AUp to 3006+ tall E‘*@

A Fast growth rate
A Multitrunked form

A Attractive yellow flowers in Spring &7

A Bluegreen bark
A Edible seeds and flowers
A Some thorns

Alncluded on Tr e
Shade Tree Appl i




Desert Willow

Chilopsis linearis
A Native tree
AUp to 2506+
A Fast growth rate
A Multitrunked form
A Grey bark
A Dependably deciduous

Al ncluded on
Shade Tr ee




Grape lvy

Cissus trifoliata
A Native Vine

A Growth rate depends on water
availability

A Semievergreen
ACl i mbs to 206 e “5‘
A Deep green color ~ ?

A Attractive lobed sesméculent Ieave f .
A Can be invasive in certain cases & % 3“
A Leaves can cause skin irritation - ¥

'0"

'.‘ Y
o .



Slender Janusia

Janusia gracilis
A Native Vine
A evergreen
ACl i mbs to 1006

A Yellow to red flowers with exotic
shape

A Long laneshaped leaves
A Relatively low water needs




Snapdragon Vine

Maurandya antirrhinifolia
A Native Vine
A Fast growth rate
A Deciduous to Sesniergreen
ACl i mblsO6t o 30
A Showy blue or purple flowers
A Not frost or drought resistant



Ocaotillo

Fouquieria splendens
A Native plant
A Deciduous in dry season
A Showy red flowers in spring




Trees For Tucson
AProvides up 66 twa

shade trees for Tucson Electric Powerg

Company Customers
A $6.00 per tree
AMust agree to pl a

on the West, North, or East side of theigsss

house (diagram right)
A reduces cooling load on Building,

especially if planted in front of window:
A Information and application forms can ;5

found al and

A

provides order forms with
extended options for native trees

') SqufH

House


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/

Fountain Grass

Should never be used in landscap
It seeds into natural areas and out

competes native plants.

Buffelgrass

From Ethiopia, the U.S.
government imported it in 1¢
and planted it in trial plots a
cattle food and erosion cont

in the American Southwest




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

S
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{ ! l cut
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| ' fHLTR cut
B. Cutting a small C. Cutting a larger
branch branch

Dond6ét ever cut prune 1
In one season.




Reasons to Prune

A
A
A

safety
health of the tree

aesthetics

A.Safety

. Aesthetics



Donot ever make t hese cut sé

A. Topping B. Tipping C. Bark ripping



Al dentify your ho
sun.

A Discuss and develop strategies to
minimize solar heat gain in the
summer and maximize solar heat g
In the winter.

A Identify appropriate types of plants
locations.

A Manipulate your model to incorporate
this planting strategy.



Outdoor Room

ining an

Def



Design Fundamentals



Size and Shape

SI1Z6is relative to human scale
and a spaceo0s I

Intimate scale Grand scale



Size and Shape

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

it g

ek
.

Shaped for Circulation Shaped for Gathering




Defining Size and Shape



Outdoor Floors:

I Define Space
A Outdoor floors define spatial edges

A Floors can express different use zoneg
within the same outdoor space :

I Create Microclimates

A Strategically used turf can define an o ===
zone ¥

A Living floors cool by evagaspiration

I Have a Sustainable Impacts

A Permeable surfaces and plants reducd
effect of heaink

A Contoured ground planes can passiv
harvest water




Defining Size and Shape

Outdoor Walls:
I Define Space

A Walls divide public and private space and
define different use zones

A Outdoor walls are essential for privacy at
streelevel

I Create Microclimates
A Shading reduces solar heat gain

A Walls can thermally isolate the outdoor
room

I Have a Sustainable Impacts

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

A Living walls shade and cool by-evapo
transpiration



