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Arizona is developing climate services for 
drought through

• Multi-agency drought monitoring
• Engagement with resource management 

agencies
• Capacity building with the public 
• Developing coordinated information 

infrastructure
• Research



Governor’s Office & Cabinet

Monitoring Committee

Interagency 
Coordinating Group

Local Drought Impact 
Group(s)

Monitoring & Monitoring & 
PreparednessPreparedness

Mitigation & Mitigation & 
ResponseResponse

Assessment & Assessment & 
AdaptationAdaptationConservation 

Committee

Drought CoordinationDrought Coordination
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• State, Federal, University, and Private agency 
experts – backbone of drought preparedness

• Meet monthly
– Report to Director of Arizona Department of 

Water Resources
– Reports are published on website: 

http://www.azwater.gov/dwr/drought/MTC.html
– Ongoing discussion of drought monitoring, 

improvements to methods, enhancement of 
coordination and communication
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� Modified version of methods in:

Steinemann, A.C., and L.F.N. Cavalcanti, 2006: 
Developing Multiple Indicators and Triggers for 
Drought Plans. Journal of Water Resources Planning 
and Management, 132(3): 164-174.

DOI: 10.1061/(ASCE)0733-9496(2206)132:3(164)
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� We monitor drought at a regional level – to get 
the initial “big picture”
� We calculate and display drought status for two 
time periods:

� Short-term (< 12 months)
� Long-term (12-48 months)

� Indicators: SPI, streamflow, reservoir levels
� Corroborate with:

� Snotel
� Range and pasture status, vegetation health
� Drought impacts info



Spatial ResolutionSpatial Resolution
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Triggers are specific values of the indicators 
that initiate and terminate drought status 
levels and management responses
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Lessons:

Objective calculated 
drought status must be 
supplemented
• Local impacts 
information
• Other variables of 
interest
• This finding was 
corroborated in 
conversations with Dave 
Stooksbury, Georgia©s 
State Climatologist



MonitoringMonitoring

• Reporting and methodology
– Sensitivity analysis of indicators and triggers

• Reduce redundancy of long-term indicators
• Evaluate stream gages for appropriate time 
scale (USGS)

– Blended assessment using impacts data
– Data and methodology for including groundwater

• Importing tools
– CISA Flexible Drought Index Tool



Enhancing CoordinationEnhancing Coordination

• Expanding the MTC
– To include tribes and native nations

• Arizona-New Mexico
– Technology transfer – exporting our indicators 
and triggers system



Information InfrastructureInformation Infrastructure

• Arizona Hydrologic Information System (AWI, 
SAHRA, NWS, SRP, UACE)

– Coordinated metadata
– Flood and drought data
– Drought impacts reporting system
– Drought and water resources documents

• CLIDDSS
– Easy compilation of reports
– Alert capabilities



Increasing AwarenessIncreasing Awareness

• Press briefings (CLIMAS, SAHRA)
• Drought editorial boards (CLIMAS, ADWR, 
USDA-NRCS, NWS, USGS)

– Keeping the drought message alive 
– Coordination between agencies and newspaper 
editors



Building Capacity Building Capacity 

• Local Drought Impact Groups 
– Impacts reporting system (UACE, AWI, CLIMAS, 
NDMC)
– Rainlog (UACE, SAHRA)

• Water providers’ trigger tool (UACE, ADWR)
• Workshops (CLIMAS, UACE, SAHRA, AWI)

– Drought history, web information and tools 
– Media capacity
– VideoconferencesVideoconferences



LDIGsLDIGs: Local Drought Impact Groups

� Volunteer groups, coordinated by county 
cooperative extension and county emergency 
management to: 

� They identify local drought-related impacts
� Provide drought impact data to MTC
� Guidance on the content of drought impact 

reporting system
� Define and assess

Societal impacts, severity, associated costs
� Identify and facilitate response and mitigation 

options 



LDIG SurveyLDIG Survey

• Survey of Cochise LDIG (A. Browning-Aiken)

• Criteria (attributes of successful collaboration)
– Salience to participants
– Common understanding of the resource
– Low "discount rate" (degree to which participants 
are willing to postpone benefits to a future date)
– Trust
– Autonomy (ability to implement decisions)
– Organizational experience and leadership



LDIG Survey FindingsLDIG Survey Findings

• Sufficient experience �
• Recognition of salience of their work �
• Interactive impact reporting website �
• Lack of access to information �

– Existing municipal and state water and drought 
efforts

• Need additional data �
– Aquifer conditions
– Water companies© drought plans
– Effectiveness of conservation measures



LDIG LessonsLDIG Lessons

• Need sufficient resources for online impacts 
reporting system

– Quick turnaround or suffer major frustration

• Need more regular and better interaction with 
the MTC

– Blended quantitative/qualitative methodology 
needed
– Observers need feedback

• LDIGs need incentives for voluntary work
– News articles, presentations to legislature and 
Governor



LDIG LessonsLDIG Lessons

• Drought activities and water policy are closely 
linked in the minds of citizens

– Expectation that drought plan and activities will 
solve water policy issues
– Suspicion of urban-based state agencies

• History of "water grabs" and regulation
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Arizona Drought Monitoring Technical Committee 

(NOAA-NWS, USDA-NRCS, USGS, AZ DEM, 
ADWR, State Climate Office, CLIMAS, UACE)

Statewide Drought Program (Arizona Department of 
Water Resources)

University of Arizona Cooperative Extension
SAHRA NSF Science and Technology Center 

(University of Arizona) 
Anne Browning-Aiken (Udall Center for Public Policy)
Special thanks to � � � � � � � � � � � �� � � � � � � � � � � � for delivering the 

presentation at the CPAS Workshop.
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Funding provided by NOAA Climate Program Office, and…



Gallery of MTC Drought Info 
and Web-Based Tools



Since 1999: -26”
National Weather Service Phoenix

http://www.wrh.noaa.gov/psr/DroughtPage.php?data=ALLDATA

Duncan, AZ Precipitation



http://www.wrh.noaa.gov/twc/climate/seazDM/cwa_percent.php



http://az.water.usgs.gov/droughtmaps/droughtmaps.htm









Long-term Drought Status 12-48 moShort-term Drought Status < 12 mo



ResearchResearch

In addition to climate and hydrology 
research (such as developing new drought 
indices)…there are " research services"
• Economic impacts and valuation

– Recreation and tourism
– Agricultural water use, innovation, impediments

• Vulnerability, perceptions, networks 
– Confluence of growth, water resources and 
drought in rapidly changing exurban and rural 
areas (including U.S.-Mexico border)
– Social networks and information exchange


