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Key Terms 

ÅScenario ïa set of assumptions used to help understand potential future 

conditions 

ÅRepresentative Concentration Pathways - Scenarios that include time series 

of emissions and concentrations of the full suite of greenhouse gasesé. 

ÅRisk - threats to life, health and safety, the environment, economic well-being, 

and other things of value

ÅAdaptation - Adjustment in natural or human systems to a new or changing 

environment that exploits beneficial opportunities or moderates negative effects

Source: U.S. Global Change Research Program, 

http://www.globalchange.gov/climate-change/glossary

http://www.globalchange.gov/climate-change/glossary


Lower Santa Cruz River (LSCR) Basin Study Summary

ïAddresses the impacts of changing climate, population 

and other factors on water use through 2060

ïFocuses on spatial distribution of water resources in the 

Tucson basin (Tucson Active Management Area)

ïIncludes analysis of environment (riparian areas)

ïEmploys a scenario approach to explore range of futures 

(with and without adaptation measures)

ïUses multiple climate projections as input to groundwater 

and surface water models

ïIncorporates Input from Public and Stakeholder Advisors



LSCR Basin Study Objectives

1) Identify Where Physical Water Resources are 

Needed to Mitigate Supply-Demand Imbalances

1950 - 2000

2)  Develop Adaptation Strategies to Improve 

Water Reliability for Municipal, Industrial, 

Agricultural and Environmental Sectors

Tucson Area Groundwater 

Level Changes

2000 - 2016
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Other organizations with participating staff include:

ÅTohono Oôodham Nation

ÅPascua Yaqui Tribe

ÅVail Water

ÅTucson Electric Power 

ÅPima County Flood Control 

District

ÅSonoran Institute

ÅAZ Land and Water Trust 

ÅWatershed Management Group

ÅCommunity Water Coalition

ÅCoalition for Sonoran Desert 

Protection

ÅSky Island Alliance

ÅTucson Audubon Society

ÅThe Nature Conservancy

ÅAmerican Rivers



Scenario Planning Benefits and Costs
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Representative Concentration 

Pathways (RCPs)

ÅScenarios that include time series of 

emissions and concentrations of the full 

suite of greenhouse gasesé. 

ÅUsed to compare results of climate 

models

ÅClimate model projections available for 

RCP 4.5 and RCP 8.5 only

ÅRCP 4.5 -ñLower Risk / Best Caseò 

ÅRCP 8.5 ïñHigher Risk/ Worse Caseò
Source: USGCRP, 2017: Climate Science Special Report: Fourth 

National Climate Assessment, Volume I[Wuebbles, D.J., D.W. 

Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K. 

Maycock (eds.)]. U.S. Global Change Research Program, 

Washington, DC, USA, 470 pp, doi: 10.7930/J0J964J6.

http://doi.org/10.7930/J0J964J6


ñWorse Caseò 

RCP 8.5 (Higher Emissions)

An extreme, but not 

catastrophic, level of change 

that tests system reliability 

RCP 4.5 (Lower Emissions)

To evaluate the minimum 

amount of adaptation required 

to maintain water reliability

ñBest Caseò 

Consistent with  

projections that do 

not consider climate 

change

ñBase Caseò

(w/o Climate Change) 

Scenarios Focus on Risk

Low 

Risk
High Risk



Socio-Economic 

Driving Forces
(Demographics, 

Economics, 

Technological, 

Regulatory)

Local Climate

Driving Forces

(Precipitation, 

Temperature)

Tucson AMA 

Groundwater Model

CAP SERVICE 

AREA MODEL

GLOBAL 

CLIMATE 

MODELS

SURFACE

WATER 

MODEL

Simplified Modeling 

Overview



Precipitation 
& Temperature Surface water Modeling 

Downscaled Climate 
Projections

Groundwater 
Modeling 

Calculation of Potential 
Evapotranspiration

Streamflow, 
Mountain Front 
Recharge, ET

Cap Service 
Area Model



Surface water Modeling Groundwater 
Modeling 

Streamflow, 
Mountain Front 
Recharge, ET

Change in 

Streamflows

and Soil 

Moisture

Change in 

Groundwater 

Depths

Changes in Riparian 

Conditions 

(using Threshold Values 

for Vegetation)

Riparian Area Analysis



Key Metrics:  Streamflow Permanence, GW Depth, GW Fluctuation

Dry (Class 1)Intermediate (Class 2)Wet (Class 3)

From:

Leenhouts JM, Stromberg JC, Scott RL. Hydrologic Requirements of and Evapotranspiration by Riparian Vegetation along the 

San Pedro River, Arizona. 2006. USGS Fact Sheet 2006-3027



CAP Service Area Model (CAP:SAM)

ÅTool for projecting supply and demand in 

CAPôs three county service area

ÅAccounts for complex legal and physical 

characteristics of users and supplies

ÅCan simulate a wide range variations of 

ñdriving forcesò

ÅDesigned to generate ñwhat ifò scenarios



Supply, Demand & Uncertainty

Some of the major factors that affect water 
supply, demand and reliability:
ÅGrowth

ÅShortage 

ÅClimate 

ÅSocioeconomics 

ÅSector Trends

ÅPolicy Changes

ÅBehavioral Shifts

ÅΧΦ

ñDriving Forcesò



Growth Rate
AZ Department of Administration (Low, Med, High Series)
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Growth Location

2040 Growth

Outward Growth

Infill

Redevelopment

Water Providers


