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Organization of Today's Talk

» Building a Scientific Base
¢ Climate and water
* BME—representing uncertainty
+ \Water decision making and demand modeling

» Institution Building
* LTER, IGERT, DT
* DMUU partners

» WaterSim

+* Model
+ Stakeholder Research



Climate and Water



Balling and Goodrich. 2007. Analysis of drought
determinants for the Colorado River Basin. Climate Change
82(1-2): 179-194.
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Analysis of drought determinants for the Colorado
River Basin
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Teleconnections explain only 19% of
the variation in PSDI, leaving large
uncertainties for drought forecasting.
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Balling and Gober. 2007. Climate variability and residential
water use in the City of Phoenix, Arizona. Journal of
Applied Meteorology and Climatology 46(7): 1130-1137
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L. Introduction

Sensitivity is 1°C — 1.5% change in water
use
Watering habits — mechanical sensors
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Balling et al. Accepted with revisions. Sensitivity of residential
water consumption to variations in weather and climate: An intra-
urban analysis of Phoenix, Arizona. Water Resources Research.

High sensitivity to drought conditions occurs in
high-income, small, Anglo households

living on large lots with swimming pools and
irrigated mesic landscaping.



NOAA SARP Proposal
with Portland State

Project Title: Integrating land use planning into water resource decision-making as
a potential adaptation to climate-induced water stresses in the Portland and
Phoenix metropolitan areas
Institutions: Portland State University, Arizona State University




Ellis, et al. 2008. Estimating future runoff levels for a semi-
arid fluvial system in Centrall Arizona. Climate Research 33:
171-182.

Estimating future runoii levels for a semi-arid
fluvial system in central Arizona, USA
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1. INTRODUCTION

anum

~2050 change in temperature, dT (°C), change in
precipitation, dP (mm day-1), and change in runoff
(% of historical levels) according to the 20 model —
scenario combinations.
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Brazel, et al. 2007. Determinants of changes in the regional urban
heat island in metropolitan Phoenix (Arizona, USA) between 1990
and 1994. Climate Research 33(2):171-182.
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Determinants of changes in the regional urban
heat island in metropolitan Phoenix (Arizona, USA)
between 1990 and 2004

Anthony Brazel'*, Patricia Gober'?, Seung-Jae Lee’, Susanne Grossman-Clarke’,
Joseph Zehnder'**, Brent Hedquist', Erin Comparri’

Temp =f [development zone (core, infill, agricultural

fringe, desert fringe), weather type, home completions]
Urban effect is 2° to 5°C

1.4°C per 1,000 home completions




Guhathakurta and Gober. 2007. The Impact of the Urban Heat
Island on Residential Water Use: The Case of Phoenix
Metropolitan Area. Journal of the American Planning Association
[3(3): 317-329.

The Impact of the Phoenix
Urban Heat Island on
Residential Water Use

Urban heat island affects residential water
use.

A 1° F increase in a tract’s low
temperature increases average water use
in single-family

units by 1.7%, or 290 gallons for the
typical single family unit for the month,
holdina all else constant




City of Phoenix Project with
LUMPS Model




Bayesian Maximum Entropy



Lee, et al. 2008. Bayesian maximum entropy mapping and
the soft data problem in urban climate research. Annals of
the AAG 98(2): 1-13.
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Bayesian Maximum Entropy Mapping and the Soft
Data Problem in Urban Climate Research

BME provides a more accurate representation of
the UHI than simple kriging or spatiotemporal
kriging.




Lee and Wentz. 2008. Applying Bayesian Maximum
Entropy to extrapOolating local-scale water consumption in

Maricopa County, Arizona. \Water Resources Research 44:
1-13.

b. Method 2 estimates of water duty (liters/km?) in 2000
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VWater demand modeling and
decision making



Wentz and Gober. 2007. Determinants of Small-Area
Water Consumption for the City ofi Phoenix, Arizona. \Water
Resources Management 21(4): 1849-1663.
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There are spatial effects in the way
household size, presence of a pool,
landscaping practices and lot size
affect water.




Reconsidering the economics of residential
water demand (Kerry: Smith)

»Long Term

¢ Develop an economic framework that is
capable of describing household responses to
changes in the terms of water availability

* Design new price structures
+ Evaluate non-price and mixed policies

» Short Term

* Provide measures of responsiveness of
residential water demand by location and
household attributes.



White, et al. 2008. Water managers’ perceptions of the
science-policy interface in Phoenix, Arizona USA. Society.
and Natural Resources 21(3): 1-14.
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Water Managers’ Perceptions of the Science—Policy
Interface in Phoenix, Arizona: Implications for an

DAVE D. WHITE

School of Community Resources and Development, Arizona State
University, Phocnix, Arizona, USA
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School of Public Affairs, Arizona State Unive
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A potential wart > crisis has sparked concern among policrmakers, water
managers, and academic scientists in Phoeni o availability of water
resonrces is linked 1o population growih, increasing demand. static m/y/yl\ land
use cha and wncertainty. This article examines the perceptions of water
—policy interfuce in Phoenix and ¢ es the implhi-
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i ion of science un.v/,mﬁq. One perspective is o traditional, linear model with

sharp
model recog m ﬂuu”wml.lm. 5. Managers deseribe uncertainty as inescapable,
but manageable. A prescriptive model for the science policy interfuce for Phoenix
weter matigement s presented,
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plics may not be adequate to meet future demands for \Okkf\' or lhc environment,
This potential crisis is tied to a convergence of factors including explosive population
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Science Sphere

Uncertainty discourse serves as a
bridge between the science and

policy worlds.



Hirt, et al. In Press. The mirage in the Valley of the Sun.
Environmental History 13(3). Forthcoming.

The Mirage in the Valley of the Sun
Paul Hirt', Annie Gustafson®, and Kelli L. Larson’®

Arizona State University”

Address Correspondence to Paul Hirt, PO Box 16406, Portal, AZ, 85632;
Paul Hirt @ asu.edu; 520-558-2461.

The Mirage in the Valley of the Sun'
! Depantment of History, Arizona State University (ASU).

? Department of History, Decision Center for a Desert City, and IGERT in Urban
Ecology Associate, ASU

¥ Glabal Institute of Sustainability, School of Geographical Sciences, and Decision
Center for a Desert City, ASU.

* This material is based upon work supported by the National Science Foundation
under Grant Nos. SES-0345945 Decision Center for a Desert City (DCDC); DEB-0423704,
Central Arizona - Phoenix Long-Term Ecological Research (CAP LTER); and DEG-9987612
Integrative Graduate Education and Research Training (IGERT) in Urban Ecology. Any
opinions, findings and conclusions or recommendation expressed in this material are those of
the author(s) and do not necessarily reflect the views of the National Science Foundation
(NSF).

800,000 1989 1st conservation
plan (2nd plan)
700,000 1991 1st conservation
plan (2nd plan revised)
600,000 1989 2nd conservation
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The history of water management in Phoenix
shows that problem-solving reforms often
require a crisis in order to overcome inertia,
vested interests, false hope, and a libertine
culture fixated on consumption... Real reform
may have to wait for the next crisis. And the
wait will not be long.




Institution Building



LTER Symposium 2008




LTER 2008 Symposium
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An ethnohydrologic evaluation of water quality in Phoenix, AZ. (Avent, Wutich, Crona, Gober,
Seetharam, Westerhoff)

Sensitivity of residential water consumption to variations in weather and climate: An intra-
urban analysis of Phoenix, Arizona. (Balling, Gober, Jones)

Is it who you know or what you know? A first examination of water information distribution
across organizational networks. (Cutts, Knox, Moore)

Estimates of outdoor water use in Phoenix using LUMPS. (Elder, Grossman-Clarke, Brazel,
Butler, Martin)

A Scenario Based Assessment of Future Groundwater Resources in the Phoenix Active
Management Area. (Escobar)

(F;ocusi)ng on higher quality focus groups. (Gartin, Wutich, Lant, White, Larson, Ledlow,
ober

The use of GIS as a decision-support tool by water managers in Phoenix, Arizona. (Howard,
Larson, White, Wentz)

Spatial extrapolation mapping based on aggregated data: Countywide extrapolation of
Phoenix water use data. (Lee, Wentz)

Temporal Geographic Information System (TGIS) to forecast future water consumption in
Phoenix, Arizona. (Lee, Wentz, Gober)

Water resources, climate change and institutional vulnerability: A case study of Phoenix,
Arizona. (Seetharam, Bolin, Pompeii, Gober)

WaterSim as an education tool. (Tschudi)

Public good or commodity? Institutional differences in water management strategies and
conservation outcomes in Tucson and Phoenix. (Turner)

Water vulnerability on the urban periphery: The case of metropolitan Phoenix, Arizona.
(Zautner, Larson, Bolin)



2008 COURS Symposium

Undergraduate Students

>

vV V V VY

Genetic Variation between Urban and Desert Black Widow Spiders, Latrodectus hesperus —
Michelle A. Gohr

Peer Influence on Student Water Values — Allyn Knox
Feeling the Heat: Urban Heat Island Effects in Southwest Deserts — Hannah Mensing
Prehistoric Activity Organization Across Perry Mesa, Central AZ — JoAnn Wallace

Performance and Perception at a Science and Policy Boundary — Eva M. Wingren

Graduate Students
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Water Privatization and Socially Constructed Scarcities: A Case Study in Phoenix, Arizona —
Brian J. Pompeii

Water Vulnerability on the Urban Periphery: The Case of Metropolitan Phoenix, Arizona — Lilah
Zautner

Risk and Exposure to Heat Stress in Microclimates of Phoenix, AZ — Darren M. Ruddell

Does truth flow like water?: The role of social networks in the flow of scientific understandings in a
water management controversy — Mark Neff

Do Variation in Heat Islands in Space and Time Influence Household Water Use? A Longitudinal
Study of Single Family Residences in Phoenix — Vasudha Lathey

How evapotranspiration varies across urban neighborhoods- application of LUMPS model —
Jillian Elder

An Ethnohydrologic Evaluation of Water Quality in Phoenix, AZ — Zeenat Hasan

Participatory GIS for Boundary Research? The Case of the Phoenix Area Water Education
Community — Bethanv Cutts



2007 AAAS Photos




2007 DMUU! Session at AAAS
Meetings

Bethany Cutts
"Uncertainty in Mapping: Water Education Effort"

Meredith Gartin and Tim Lant
"Examining the Interface between Policy Makers and Scientists"

Annie Gustafson, Kelli Larson, Paul Hirt, and Jagadeesh B. Chirumamilla
"Water Conservation Policy in an Arid Metropolitan Region: A Historical and Geographical
Assessment of Phoenix, Arizona"

Ryan Meyer
"Arbitrary Impacts and Unknown Futures: The Shortcomings of Climate Impact Model"

Mark Neff, Netra Chhetri, Dan Sarewitz, Lori Hidinger, Megan O’Shea, Aliya Buttar,
Uven Chong

"Will Phoenix Have Sufficient Water? A Workshop to Assess Stressors to an Urban Water
System"

Jamie Patterson, Subhrajit Guhathakurta, and Patricia Gober
"The Impact of Housing Characteristics and Surface Heat Islands on Water Use in Single
Family Residences: The Case of the Phoenix Metropolitan Area"

Darren Ruddell and Sharon Harlan
"Phoenix as a Human Habitat in Summer: Exposure and Resources to Cope with Extreme
Heat"

Claire Smith, Lilah Zautner, Kelli Larson, and Bob Bolin
"Water Vulnerability on the Urban Periphery: The Case of Metropolitan Phoenix, Arizona"



Theses and Dissertations

2008

Howard, J., 2008. Water Managers' Strategies for Addressing Uncertainty in Their Use of GIS for Decision-
Making. Master's Thesis, defended April 9, 2008. Committee was Elizabeth Wentz, Kelli Larson, and David
White.

Patterson, J., 2008. Spatial Forecasting: A Case Study in Single Family Residential Water Consumption
For Phoenix and Paradise Valley, Arizona". Master's Thesis defended April 7, 2008. Committee was
Elizabeth Wentz, Patricia Gober, and Subhrajit Guhathakurta.

2006

Graham, C.J., 2006. Hydroclimatic Indexing Method for Drought Monitoring. Fulbright Award-winning
Honors Thesis, School of Geographical Sciences, Arizona State University, Tempe, AZ.

Tschudi, M., 2006. Spatial Allocation of Projected Population in Maricopa County via an Automated
Workflow. Thesis for Master's of Advanced Studies in Geographic Information Systems (MAS-GIS) from
the School of Geographical Sciences. Arizona State University.

2005

Collins, T., 2005. The production of hazard vulnerability: The case of people, forests and fire in Arizona's
White Mountains. School of Geographical Sciences, Arizona State University. Unpublished Ph.D.
Dissertation. Winner of Gilbert F. White Award of the Hazards Specialty Group of the AAG.



WaterSim

» Scientific integration
» Boundary object
» Research environment



WaterSim In the Decision TTheater

Decision Theater: Focus Groups are held in the theater.

Each participant sits at the table facing the screens with a laptop



WaterSim on the Web




WaterSim Public Outreach




WaterSim Model Evaluation

Lake Powell Volumes

volume {maf}




WaterSim Stakeholder Research

» Study participants are Arizona water
experts—technical, policy, and service
professionals

» 16 controlled focus groups
» 09 respondents

» Individual (content analysis) and group
responses (interaction and discourse
analysis)

» Baseline for longitudinal study



Questions?
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