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The Arizona Drought Impact Reporting System is being The Arizona Drought Impact Reporting System is being 
designed and built with the guidance of Local Drought Impact designed and built with the guidance of Local Drought Impact 
Groups (Groups (LDIGsLDIGs))

The main goal of the DIRS is to ensure relevant impact The main goal of the DIRS is to ensure relevant impact 
information collection to meets the need of citizens and countieinformation collection to meets the need of citizens and counties s 
across the state.  across the state.  

It is also hoped that the information collected can be used to It is also hoped that the information collected can be used to 
assess changes in drought status across Arizona and aid in localassess changes in drought status across Arizona and aid in local
drought planning and response.drought planning and response.

Arizona Drought Impact Reporting Arizona Drought Impact Reporting 
SystemSystem



AZAZ--DIRS: Impact Reporting EntitiesDIRS: Impact Reporting Entities
Agricultural OperationsAgricultural Operations

Livestock Production and RangelandsLivestock Production and Rangelands

Economic, Cultural, RecreationEconomic, Cultural, Recreation

Aquatic Species/Riparian AreasAquatic Species/Riparian Areas

Terrestrial WildlifeTerrestrial Wildlife

Plant Communities/Ecosystem Plant Communities/Ecosystem 
FunctionFunction

Hydrology/Water ResourcesHydrology/Water Resources



Monthly to Seasonal Climate Bulletins and Monthly to Seasonal Climate Bulletins and 
BriefingsBriefings



Paul BrownPaul Brown
 Specialist, Research Specialist, Research 

SpecialistSpecialist



THE ARIZONA METEOROLOGICAL NETWORK

Extension and faculty personnel within the AZMET program 
convert reference Evapotranspiration (ET) into estimates of crop 

and turf water use and provide various reports to clientele.

Weather Data
Evaporative 

Demand

Penman or 
Penman Monteith 

Equation



Crop/Turf Water Use ReportsCrop/Turf Water Use Reports
 Available: Email, Internet, NewspaperAvailable: Email, Internet, Newspaper

Phoenix Area
Lawn Watering Value

NOV 13, 2001

0.23"
is needed on your ryegrass if you

watered 3 days ago, unless it has rained.

LAWN WATERING GUIDES                TURF WATER USE REPORTS

Phoenix Area Turf Water Use Report

Nov. 14, 2002

Turf: Ryegrass

--------------------Water Use In Inches For Previous----------------
         7 Days                  3 Days                    Day                  LOCATION      

   HQ        AC        HQ        AC        HQ        AC     
0.640.580.240.220.090.08Phoenix Greenway
0.660.590.260.230.090.08Phoenix Encanto
0.660.600.260.240.090.08Desert Ridge
0.690.630.280.250.100.09Litchfield Pk.
0.650.590.260.240.100.09Waddell
0.690.630.270.250.100.09Buckeye
0.700.640.250.230.090.08Queen Creek

0.670.610.260.240.090.08Area Average

AC: Acceptable Quality Turf
HQ: High Quality Turf



Research InterestsResearch Interests

Deficit IrrigationDeficit Irrigation

Irrigation UniformityIrrigation Uniformity

Impact of Salinity on Impact of Salinity on 
Golf CoursesGolf Courses

Weighing Weighing LysimetersLysimeters
(Yuma)(Yuma)

Initial Focus: Water Use of 
Vegetable Crops



James WalworthJames Walworth
 

Specialist and Professor Specialist and Professor 



Current Drought Stress Current Drought Stress 
Programs/ResearchPrograms/Research

Turf varieties were Turf varieties were 
subjected to drought subjected to drought 
stress cycles to stress cycles to 
evaluate ET demand evaluate ET demand 
and ability to and ability to 
withstand drought.withstand drought.

Sea Isle 1 seashore Sea Isle 1 seashore 
paspalumpaspalum

TifwayTifway bermudagrassbermudagrass

A138 Inland A138 Inland saltgrasssaltgrass



Program GoalsProgram Goals

What we donWhat we don’’t know t know 
The minimum amount of water to maintain acceptable The minimum amount of water to maintain acceptable 
turf performance for golf course useturf performance for golf course use

How much can we How much can we ‘‘cheatcheat’’ and still have adequate and still have adequate 
growth and turf quality?growth and turf quality?

What degree of deficit irrigation (less than optimum ET What degree of deficit irrigation (less than optimum ET 
demand) can be applied to various cultivars of demand) can be applied to various cultivars of 
bermudagrass and seashore paspalum on Arizona golf bermudagrass and seashore paspalum on Arizona golf 
courses? courses? 



Charles SanchezCharles Sanchez
 

Resident Director YAC, Resident Director YAC, 
Professor & Research Professor & Research 

Scientist Scientist 



Programs of YACPrograms of YAC

Water QuantityWater Quantity
Irrigation studies in cooperation with USDA Arid lands Research Irrigation studies in cooperation with USDA Arid lands Research 
Center and the USBR.Center and the USBR.

Water QualityWater Quality
Contaminants in Colorado River, waste streams discharged into RiContaminants in Colorado River, waste streams discharged into River, ver, 
and surface waters diverted from river for urban and agricultureand surface waters diverted from river for urban and agriculture

 

use. use. 



IrrigationIrrigation

Weighing lysimeters for ET determinationWeighing lysimeters for ET determination

Modeling surface irrigation systems to develop Modeling surface irrigation systems to develop 
management criteriamanagement criteria

Flow measurement for improved managementFlow measurement for improved management

Surface Irrigation automationSurface Irrigation automation



Contaminants in Surface WatersContaminants in Surface Waters

Microbial quality of irrigation water and impact Microbial quality of irrigation water and impact 
on food safetyon food safety
AbioticAbiotic contaminants (perchlorate, heavy metals, contaminants (perchlorate, heavy metals, 
pharmaceuticals) in surface water and potential pharmaceuticals) in surface water and potential 
food chain transferfood chain transfer



Kevin FitzsimmonsKevin Fitzsimmons
 

ProfessorProfessor
 and and Specialist Specialist 



Aquaculture
 Aquaculture

 
is the fastest growing sector of agriculture in the US and 

globally.  It is especially important in arid regions where water is limited 
and every drop must be used efficiently.  U of A has an international 

reputation as a leader in arid lands aquaculture.

Multiple use of water 
for production of 
aquatic plants and 
animals and irrigation 
of field crops.
Tilapia farming
Shrimp farming
Aquaculture in schools



Invasive Aquatic Plants and 
Wetland Restoration

 Protection and restoration of riparian zones in the desert is critical for 
native species and human residents..

Aquatic Nuisance 
Species
Riparian study, 
restoration & 
protection
Constructed wetlands
Integrated pest 
management of aquatic 
weeds



Watersheds, Phycology, 
and Water Quality

 The study of algae and their role in aquatic systems in the desert has proven 
to be important to understand native fisheries, the movement of water in 

irrigation systems and to improving the quality of drinking water.

Algae impacts on drinking water
Control of taste and odor 
problems in municipal water 
supplies
Watershed impacts on aquatic 
biology and water quality



Use of Saline Wastewater for 
Halophytes

 Salt tolerant plants are used for a variety of purposes and are native to the 
desert Southwest

• forage crops & ornamental plants
• Restoration & bioremediation
• wildlife habitat & human consumption



Janick ArtiolaJanick Artiola
 Assoc. Professor, Assoc. Research Assoc. Professor, Assoc. Research 

Scientist and Water Quality SpecialistScientist and Water Quality Specialist



Education/Extension ActivitiesEducation/Extension Activities

CoCo--director of UA Superfund director of UA Superfund 
Basic Research Program Basic Research Program 
Science Translation CoreScience Translation Core

Two Two SciSci TransferTransfer bulletins (co author, bulletins (co author, 
English+SpanishEnglish+Spanish versions)versions)

Extension SpecialistExtension Specialist
BookletBooklet on water treatment for home on water treatment for home 
users (cousers (co--author/coauthor/co--translator, translator, 
English+SpanishEnglish+Spanish versions)versions)

Biosolids in AZ.. Biosolids in AZ.. Bulletin Bulletin AZ1426AZ1426

Home Energy tips.. Home Energy tips.. BulletinBulletin: in review: in review

AZ Well Owners Guide.. AZ Well Owners Guide.. BookletBooklet: in : in 
reviewreview







Research Interests/PublicationsResearch Interests/Publications

Management of biosolids and water Management of biosolids and water 
qualityquality--related issuesrelated issues

Water quality related to organic matter Water quality related to organic matter 
in irrigated semiin irrigated semi--arid soilsarid soils

2006  Carroll, K.C., J.F. Artiola, M.L. 2006  Carroll, K.C., J.F. Artiola, M.L. 
BrusseauBrusseau.  Transport of molybdenum .  Transport of molybdenum 
in a biosolidin a biosolid--amended alkaline soil.  amended alkaline soil.  
ChemosphereChemosphere. 65:778. 65:778--785.785.

2008 O 2008 O ShaughnessyShaughnessy, S.A., I. Song, J. , S.A., I. Song, J. 
F. Artiola, and C. Y. Choi.  Nitrogen F. Artiola, and C. Y. Choi.  Nitrogen 
loss during solar drying of biosolids. loss during solar drying of biosolids. 
Environmental Technology, Environmental Technology, VolVol 29. 29. 
5555--65.65.

2008  Artiola, J.F. Soil Organic Carbon 2008  Artiola, J.F. Soil Organic Carbon 
influenced by irrigation water quality in influenced by irrigation water quality in 
a semia semi--arid climate.  Comm. In Soil arid climate.  Comm. In Soil 
Science and Plant Analysis. Science and Plant Analysis. In reviewIn review..



Channah RockChannah Rock
 

Assistant Specialist and Assistant Specialist and 
ProfessorProfessor



Future Water Demand in ArizonaFuture Water Demand in Arizona

Increasing human Increasing human 
populations are changing the populations are changing the 
Arizona landscape drasticallyArizona landscape drastically

Increased Water DemandIncreased Water Demand
ResidentialResidential
CommercialCommercial
AgriculturalAgricultural

QuestionsQuestions
QualityQuality
QuantityQuantity



Surface Water Contamination

Wastewater Recreation Wildlife



Water Quality Programs Water Quality Programs 
and Researchand Research

Emerging ContaminantsEmerging Contaminants
PathogensPathogens
Endocrine Disrupting CompoundsEndocrine Disrupting Compounds
PharmaceuticalsPharmaceuticals
Personal Care ProductsPersonal Care Products

Microbial Monitoring and Source TrackingMicrobial Monitoring and Source Tracking
TMDL (Total Maximum Daily Load)TMDL (Total Maximum Daily Load)
Antibiotic ResistanceAntibiotic Resistance
Molecular ProfilingMolecular Profiling

BiosolidsBiosolids
Microbial/Chemical Transport Microbial/Chemical Transport 

Reclaimed WaterReclaimed Water
Quality ConcernsQuality Concerns
Identify BenefitsIdentify Benefits
Potential UsesPotential Uses
Factors that motivate people to use recycled Factors that motivate people to use recycled 
waterwater



Educational Educational 
ResourceResource

Research 
Resource



Water VillageWater Village

I.L. Pepper 
The University of Arizona



Water Quality 
Center

“Water Village”

Water 
and 

Health

Water 
Safety

Water 
Aesthetics

Research Areas of the ‘Water Village’



RealReal--time monitoring for water intrusion of time monitoring for water intrusion of 
distribution lines.distribution lines.

Development of new technologiesDevelopment of new technologies

Intermediate field scale testing at WaterIntermediate field scale testing at Water
VillageVillage

Water SafetyWater Safety



Water and HealthWater and Health

Influence of distribution systems on water Influence of distribution systems on water 
qualityquality

Chemical and biological contaminantsChemical and biological contaminants

––
 

opportunistic pathogensopportunistic pathogens
 ––

 
endocrinesendocrines

 ––
 

arsenicarsenic
 ––

 
perchlorateperchlorate



Water Quality Center Laboratory



The University of Arizona 
National Science Foundation 

Water Quality Center

DirectorDirector 
Ian L. PepperIan L. Pepper

An Industry/UniversityAn Industry/University 
Cooperative ResearchCooperative Research 

Center (I/UCRC)Center (I/UCRC)



Center Outreach

Current Research (U of A)
• Nineteen (19) projects currently underway

Research Focal Areas (U of A)
• Water security
• Fate & remediation of commercial  industrial 
contamination
• Agrochemical products and practices that influence water 

quality
• Municipal waste treatment and reuse
• Mining
• Potable water quality
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