
Drought Ready Communities:
Arizona and U.S. Drought Monitoring
and Decision Support

Maricopa County Cooperative Extension
March 24, 2011, Phoenix, AZ



Thanks, Kathy!

Thanks, Susan



? #$^&+ !!! !? !

Discussion



Questions:
•What motivates communities to plan for 
drought?
•What keeps communities focused on 
drought planning, monitoring, education, and 
related activities?
•What information do communities use for 
planning, monitoring, education?
•What are the policy motivations for drought 
planning and related activities?



Questions:
•How well does your municipal drought plan 
work?
•What could you suggest to improve 
municipal drought planning?



Welcome and Introductions
• Meeting Goals: Drought Ready Communities

Pima County concerns about being drought ready
Drought Monitoring Arizona and the U.S.

• Overview: local  state  national

Drought Impacts monitoring
• Arizona DroughtWatch
• CoCoRAHS – Cooperative Rain, Hail & Snow Network
• U.S. Drought Impacts Reporter 
• Monitoring and Policy:

• How are drought impacts reports and other 
information used by decision makers?  

• How does this affect policy?
Break



Group discussion
1. What motivates you to plan for drought?
2. What keeps you focused on drought 
planning, monitoring, education, etc.?
3. What information do you use for planning, 
monitoring, education?
4. What are the policy motivations for drought 
planning and related activities?

NDMC Drought Ready Communities
Final comments and adjournment



NDMC Droughtians

Kelly Helm Smith
Science Communicator

Mark Svoboda
Climatologist

Melissa Widhalm
Climatologist

Arizona Droughtians

Mike Crimmins
Climatologist
UA Cooperative
Extension

Gregg Garfin
Climatologist
UA School of
Natural Resources

Nancy Selover
State Climatologist
Arizona State University



Pima County concerns
about being drought ready

“What keeps you up at night?”



Colorado River Flow, 762-2005

Dave Meko, UA Laboratory of Tree‐Ring Research



State Drought Monitoring 
Technical Committee

+

Every Week!

+



State Drought Monitoring 
Technical Committee

+

Every 3 Months

+



Group discussion
1. What motivates your community to plan 
for drought?
2.What keeps your community focused on 
drought planning, monitoring, education, 
etc.?
3. What information does your community 
use for planning, monitoring, education?
4. What are the policy motivations for 
drought planning and related activities?





Joint Institute for the Study of the Atmosphere and Ocean 
http://jisao.washington.edu/pdo/

Wet Southwest

Dry Southwest



http://www.ncdc.noaa.gov/sotc/global/

Increases:
Ocean heat content, Atmospheric water vapor

Decreases:
NH snow, sea ice extent, Stratospheric temperature



R. Seager (presented at WGA Drought 
Workshop, September, 2010) Check 
http://www.westgov.org for PDF

Trend Since 1895

9 February 2011  – The Arctic is Melting and the Desert is Burning – Santa Fe, NM
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9 February 2011  – The Arctic is Melting and the Desert is Burning – Santa Fe, NM

Breshears et al. 2005 – Proc. Nat. Acad. of Science



Courtesy of Craig Allen, USGS, Bandelier N.M.



ftp://ftp.wcc.nrcs.usda.gov/data/water/wcs/snow_proj

Historical range

2008



Westerling et al., 2006 Science



HydrologicHydrologic
& Vegetation& Vegetation
ModelsModels

EconomicsEconomics

GCMsGCMs

Laws, Laws, 
Policies,Policies,

InstitutionsInstitutions

DataData
GHG EmissionsGHG Emissions
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Seager, R., M. Ting, I. Held, Y. Kushir, J. Lu, and G. Vecchi, 2007: Model Projections of an Imminent 
Transition to a More Arid Climate in Southwestern North America. Science, 316, 1181‐1184.

9 February 2011  – The Arctic is Melting and the Desert is Burning – Santa Fe, NM





Elasticities
Precipitation Temperature

J. Vano, D. Lettenmaier – Reconciling Projections of  Future Colorado River Streamflow



9-year running means expressed as departures 
from 1950-1999 means

Annual average temperature

Annual average precip.

Annual average 
runoff

Christensen & Lettenmaier, 2006

DecreasingDecreasing
RunoffRunoff



9 February 2011  – The Arctic is Melting and the Desert is Burning – Santa Fe, NM

Gutzler and Robbins, 2010

Percent of months in 
Severe drought 
(PDSI  less than ‐3)



Dominguez, F., J. Cañon, and J. Valdes, 2010: IPCC‐AR4 climate simulations for the Southwestern US: the importance of future ENSO projections. 
Climatic Change, 99, 499‐514.

9 February 2011  – The Arctic is Melting and the Desert is Burning – Santa Fe, NM



Dominguez, F., J. Cañon, and J. Valdes, 2010: IPCC-AR4 climate simulations for the 
Southwestern US: the importance of future ENSO projections. 

Climatic Change, 99, 499-514.



MethodologyMethodology



Francina Dominguez et al., (UA)



Francina Dominguez et al., (UA)
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Salt River Basin
Rajagopal et al. 2010



Dominguez, Rajagopal, Castro, Troch, Demaria, Gupta, Durcik, Chang
University of Arizona



Dominguez, Rajagopal, Castro, Troch, Demaria, Gupta, Durcik, Chang
University of Arizona



Drought Duration
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Average 
Winter Jet Stream

Climate Change 
Winter Jet Stream



Outcomes

B

A

C

D

Scenario PlanningScenario Planning

B

A

C

D

Possible Futures

Elements
Common to A‐BElements

Common to A‐CElements
Common to A‐D

OneOne‐‐Dimensional PlanningDimensional Planning

Tucson Water

16 April 2010  – Association of American Geographers Annual Meeting – Washington, DC



“Summer Soaker”

Joshua Tree National Park, Climate Change Scenario Example
Adapted from: Holly Hartmann, University of Arizona Arid Lands Information Center  (hollyoregon@juno.com)



“When it rains, it pours”

Joshua Tree National Park, Climate Change Scenario Example
Adapted from: Holly Hartmann, University of Arizona Arid Lands Information Center  (hollyoregon@juno.com)



“Dune”

Joshua Tree National Park, Climate Change Scenario Example
Adapted from: Holly Hartmann, University of Arizona Arid Lands Information Center  (hollyoregon@juno.com)



State of the System (1999-2010)

WY
Unregulated inflow 

into Powell
% of Average

Powell and Mead
Storage 

maf

Powell and Mead

% Capacity
1999 109 47.59 95
2000 62 43.38 86
2001 59 39.01 78
2002 25 31.56 63
2003 52 27.73 55
2004 49 23.11 46
2005 104 27.16 54
2006 71 25.80 51
2007 70 24.43 49
2008 102 26.52 53
2009 88 26.40 53
2010* 68 24.95 50
* Inflow based on latest CBRFC forecast; storage and 
percent capacity based on March 2010 24-Month Study



2007 Interim Guidelines

• Operations specified for full 
range of operation for Lake 
Powell and Lake Mead

• Strategy for shortages in the 
Lower Basin

• Mechanism in Lower Basin to 
encourage efficient and flexible 
use and management of 
Colorado River water (ICS)

• In place for an interim period 
(through 2026)



Lake Powell & Lake Mead
Operational Diagrams and Current Conditions

3/21/11
1,096 11.12

3/21/11

3/21/11
3,612 12.97

3/21/11



Colorado River Water Supply & Use



Colorado River Basin Study
Objectives

• Define current and future 
imbalances in water supply 
and demand

• Assess the risks to all Basin 
resources

• Develop and evaluate 
adaptation and mitigation 
strategies



Cost-Share Partners

• Arizona Department of Water 
Resources

• (California) Six Agency Committee
• Colorado Water Conservation Board
• New Mexico Interstate Stream 

Commission
• Southern Nevada Water Authority
• Utah Division of Water Resources
• Wyoming State Engineer’s Office
• Reclamation’s Upper and Lower 

Colorado Regions



Study Phases
Phases 1 & 2:

Water Supply & 
Demand Assessment 

1.2, 2.2 – Select 
Methods to Project 

Future 
Supply/Demand

1.3, 2.3 – Conduct 
Assessment of 

Current Supply & 
Demand

1.4, 2.4 – Conduct 
Assessment of 

Future Supply & 
Demand

Phase 3:
System Reliability 

Analysis

3.1 – Identify 
Reliability Metrics

3.2 – Determine 
Baseline System 

Reliability

3.3.1-3.3.4 – Project 
Future System 

Reliability

3.3.5-3.3.8 –
Projections of Future 

Reliability with 
Opportunities

Phase 4:
Development & 
Evaluation of 
Opportunities

4.1 – Develop 
Opportunities

4.2 – Evaluate & 
Refine Opportunities

4.3 – Finalize 
Opportunities

Sep 2010 Apr 2011 Aug 2011



Timeline

Milestone Deliverable Description

September 2010 Report describing findings from current and future water 
supply assessment

September 2010 Report describing findings from current and future water 
demand assessment

April 2011 Report describing findings from system reliability analysis

August 2011 Report describing findings of opportunities analysis

October 2011 Draft Study report and appendices available for review

December 2011 Final Study report and appendices complete



Public Involvement Plan (PIP)

• Goals:
– Effectively provide, seek, receive, and consider  

information from all interested stakeholders
– Promote further dialog regarding water supply-demand 

imbalances and potential solutions, particularly post-2026
• Approach:

– Multi-faceted communication including website, email, 
points-of-contact, news releases, public meetings, and 
additional meetings with interested stakeholder groups

• All information received will be considered and 
feedback will be provided



Colorado River Management Objectives

These objective are often in conflict

We seek equitable”balance of the objectives.

• Provide flood control and river regulation
• Provide water for consumptive use
• Generate hydropower
• Provide recreation
• Enhance and maintain ecosystem habitat
• Recover and protect endangered species



Considerations for Achieving an 
Equitable Balance in Decision-Making

• Legal and political constraints
• Stakeholder involvement
• Sound technical knowledge



Role of Technical Data, Information, and 
Knowledge in Decision-Making

Decision

Knowledge

Information

Data
Collection, QA/QC, processing

Analysis and synthesis

Human interpretation and intuition

Human judgment incorporating other          
considerations
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