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The Border Environment Cooperation Commission helps to preserve,
protect and enhance the environment and human health of the

U.S.=Mexico border region through_project certification, technical
Green Infrastructure & Jsiistance and capacity building,

Climate Change

e Changes: Latest Normal

e UHI: Shade & Water Resources

‘ e Community: Building Resiliency o
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For centunes, atmosphenc carbon dioxide had never been above this line
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Climate Change Impacts: Southwest Region | 5 Sectors

Water

Heat Threats
to
Health

&

Temperature

Garfin, G., G.Franco, H. Blanco, A.Comrie, P.Gonzalez, T.Piechota, R.Smyth, and R.Waskom, 2014: Ch. 20: Southwest. Climate Change Impacts in the United States: The Third National Climate Assessment, J.M.Melillo, Terese (T.C.) Richmond, and G.W.Yohe,
Eds, U.S. Global Change Research Programs .



Climate Change: Connecting th n Dot

Lack of
adequate
Heat Threats _ More air cooling,
Higher conditioning] Energy system especially for
to temperatures, \ | More use and stress and at-risk I —
Health ; amplified by the) | frequent higher increased chances | populations, E =
Escalating) Eess. and severe | electricity | of brownoutsand | suchasthe | Cfances o
SEREMER island effect / | heat waves | demand power outages b | elderly | Ine |

“Heat stress, a recurrent h

problem for urban residents, has Preparedness Use ofvhite | R Aopiceimcfrnart | |
been the leading weather-related & Response roofs_shade | non-air and technologe RUER AR
cause of death in the Unite:'d States OPTIONS \iree planting, | conditioning | and addiion of solar | through
since 1986. .. —and the highest and increased| demand | power generation for | provision of
rates nationally are found shading | throughuse | summer peak coolng centers
in Arizona. ES‘TEEEHG? demand ;ﬁm prograims to
on eldery
2013 Assessment of Climate Change in Southwest United States: Garfin, G., G.Franco, HiBlanc omyrie, P.Gonzalez, T.Piechota, R.Smyth, and R.ng\,ﬁ1 : Gh. 20: Southwest. Climate Change
Chapter 15. Human Health: Coordinating Lead Authors: Heidi Brown (Univ. of AZ); Impacts in the United Sta ional Climate Assessment, J.M.Melillo, Tere R d, and G.W.Yohe, Eds, U.S.

Andrew C. Comrie (Univ. of AZ); Deborah M Dreschsler (CA Air Resources Board) Global Change Research Programs.. : | ls



ban areas:
Drought tolerant trees

In Ur

v
O
©
o
n

Native

Low water use




10

Living Shade:
e Water
e Maintenance




Precipitatian

TREES move water

Transpiration

Leaves intercept rain Leaves release water

Parvinus
T Suslece

Roots take up water

i i Roots Take Up Sell
Soll e ™ ' Molsture, Increasing
: . Rrunoff Slorage

_ Infiitration Patential

Center for Urban Forestry, Dr. Greg McPherson: Trees are $$$, Realizing the Benefit of Trees, 1-6-2006
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Green Infrastructure

e Gathers rainwater

e Divert stormwater —small event management
e Water resource for vegetation = SHADE
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One Water Concept
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Renewable Water Supply:
Surface RiverWater

» Groundwater
» Recharge

Original Buckets of water Graphics:
Fernando Molina, Tucson Water;
modified for this presentation
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One Water Concept

Roadways & Storm
Drains 4

River

Mountains

Renewable Water Supply:
Surface RiverWater

» Groundwater
» Recharge

Original Buckets of water Graphics:
Fernando Molina, Tucson Water;
modified for this presentation



One Water Concept

River

Mountains

Renewable Water Supply:
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» Groundwater
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modified for this presentation
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https://www.google.com/url?q=http://activerain.trulia.com/states/NY/cities/Scarsdale/communities/Scarsdale Home Improvement&sa=U&ei=4JVoU8m0BZbjoAT5qIGYAQ&ved=0CDYQ9QEwBDhQ&usg=AFQjCNGd432_50TXMP-jaHmHT_h620BCWA

Public Health = Flooding & Safety

16

Scale: large events
Vs
Smaller events



Scale = Green Infrastructure — Y% inch event (smaller event)
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Connecting Water, UHI and Shade Trees : Development of Standards




Connecting Water, UHI and Shade Trees : Involving community volunteers
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Connecting Water, UHI and Shade Trees : Involving community volunteers




Photo: http://www.environment.arizona.edu/sites/default/files/styles/news-
large/public/enr2-large.jpg?itok=pAKbswyi/
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Civano Neighborhood



https://www.asla.org/sustainablelandscapes/sonoran.html
https://www.asla.org/sustainablelandscapes/sonoran.html
https://www.asla.org/sustainablelandscapes/sonoran.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&ved=0ahUKEwicg7GKvsHLAhUU_WMKHU3iDa0QjRwIBw&url=http://www.environment.arizona.edu/enr2&psig=AFQjCNHzaobS8lc3GceKNmUTuBmAeE_h_Q&ust=1458088863848229
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Connecting Water, UHI and Shade Trees : Commercial RWH Ordinance

immmmmms WATER HARVESTING
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WATER CISTERN
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INFILTRATION AREA (WHIA)
.............. PIPE/GUTTER TO WATER CISTERN

The Water Budget

Rainfall

+ Plant H,O Need

+ Basin area needed

= Minimum Required H,O Volume
for healthy plant survivability
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Connecting Water, UHI and Shade Trees: TDOT APG Green Streets

TDOT : Houghton Road

TDOT : St. Mary’s Rd | Downtown Links
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Building Community Resiliency
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Building Community Resiliency

.- __~~=-Avoided Water Consumption
; . Rétrgation Improvements
‘ e Community Amenities — Urban Canopy
! Social * Protecf;{lmprove Public Health
|

-
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' Environment
Oz‘kf{eduction .

Economic |
. Lij'e Cycle Costs
¢ Fiduciary Responsibility
:”Reduced Flood Damage
’J e Water Security




Building Community Resiliency

.- __~~=-Avoided Water Consumption

; . Rétr\eation Improvements

‘ s Comnunity Amenities — Urban Canopy
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26 July 22, 2012 Footer text here



Integrative Practice of Green Infrastructure

Public Health

Natural/Urban Urban Heat

Environment sland
Economy Green
Infrastructure
Transportation Water
Resources

Multiple Overlapping Elements

.~ Tucson Water

Multiple Interacting Players
[this illustrates Public Sector Depts]



RESOURCE:

Univ. of Arizona Water Resource Research Center newsletter article:
https://wrrc.arizona.edu/LID-green-infrastructure

Rainwater Harvesting Ordinance:
http//www.tucsonaz.gov/ocsd/sustainability/wter/rainwaterharvesting.php

Tucson Department of Transportation Green Street Active Practice

Guideline:
http://cms3.tucsonaz.gov/files/transportation/Green Streets APG Signed by Director.

pdf

City Transportation Landscape Details:
http://tdot.tucsonaz.gov/tdot/landscape

Rainwater Harvesting Guidance Manval:
http://www.tucsonaz.gov/files/transportation/2006WaterHarvesting.pdf

Green Infrastructure for Southwestern Neighborhoods:
http://watershedmg.org/download-green-infrastructure-manual

Irene Ogata, PLA, CPM, ASLA, AzAPA : . : : .
irene.ogata@tucsonaz.gov Single-family Rainwater Harvesting Incentive Rebates:

J)| Tucson Water http://www.tucsonaz.qov/water/rwh-rebate
®% | City of Tucson ' =
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