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Improving Predictability in the 
Colorado River Basin by utilizing 
winter synoptic patterns with Sea 
Surface Temperature (SST) states 
(DRI/CAP, 2013-2015)

Sensitivity of Reservoir Storage to 
Hydro-Meteorological variables in 
the Colorado River Basin 
(DRI/CAP, 2017-2018)

Exploring response of the Colorado 
River Basin to Future Climate 
using CMIP5 climate data and 
custom-modified Variable 
Infiltration Capacity (VIC) model 
(ASU/CAP, 2018-2019)

Colorado River Climate and 
Hydrology Workgroup

Climate Change 
Adaptation Activities

Research Projects

Water Supply 
Focused!

Water Storage

Water Banking
Groundwater recharge

Water 
Augmentation

Weather Modification
Cloud Seeding

Desalination
Feasibility Studies

Water Conservation

Intentionally Created Surplus
Drought Response Actions (Pilot MOU)
Pilot System Conservation

Lake Mead Protection Volumes
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Climate Effect Impact on CAP

Drought
in Upper Colorado River Basin

• Lower Basin Water Shortage: Reduction of annual CAP 
Water Supply

Increased Warming 
in the Lower Colorado River Basin

• Higher evaporation: Reduction of CAP water supply in 
Lake Mead and Lake Pleasant

• Inflated CAP customer water demand
• Decreased lifespan of physical assets (e.g. canal and 

pumping plants)
• Water quality issues in canal (e.g. algae growth and 

turbidity)
• Health risks for CAP field staff
• Increased energy consumption and costs during peak 

demand months

Extreme weather events 
in the CAP Service Area

• Damage to CAP’s physical assets
• Safety hazard to all CAP staff

Primary Climate Change Impacts to CAP



CAP Climate Adaptation Plan
• Prepare the business and function of CAP to be resilient under an 

uncertain future impacted by climate change
• Explore CAP’s organizational adaptation to climate change using scenario 

analysis

How resilient is CAP 
to climate change?

How do we improve 
resiliency to climate 
change?



Business Mapping and 
Scenario Planning Approach

Functions:

• Water Policy
• Communications
• Engineering
• Financial Planning
• Human Resources
• Operational/Information Technology

Define 
Scenarios

Select Key 
Drivers

Analyze Impacts 
of Implications 
and Strategies 
to Functions

Identify 
Implications 

(Challenges and 
Opportunities)

Develop 
Adaptation 

Strategies and 
Portfolios

• Legal Services
• Public Affairs
• Maintenance 
• Protective Services
• Risk Management
• Water Operations



Evaluation of Implications and Strategies
Implications
• Likelihood of occurrence: How many scenarios is the implication present in?
• Severity of implication: Requires conditional strategies to address
• Ability to mitigate implication: How many strategies address this implication?

Strategies
• Ease of implementation: Determined by functions involved with the strategy
• Applicability across scenarios: Strategy can be applied in how many scenarios?
• Effectiveness of strategy: How many implications does this strategy address?

Portfolios
• No regrets strategies: easy to implement, applicable across scenarios
• Low regrets strategies: generally easy, pre-emptive, risk of underinvestment 
• Conditional strategies: for specific circumstances, costly, risk of overinvestment



Adaptation Plan Highlights
• Drivers that generate the most challenges:

• Colorado River Supply
• Water Demand Changes

• Drivers that generate the most opportunities:
• Technology
• Interagency coordination/collaboration

• Implications with the most strategies:
• Increased cost to customers – demand driven (13)
• Reduced ability of customers to pay rates (11)
• Collaborative planning environment (11)

• Strategies that address the most implications:
• Find other supplies – augmentation (11)
• Changing staffing resource distribution, functions (10)
• Decrease level of service (9)

• Adaptation plan provides framework and 
guideline towards implementation plan for 
adaptation strategies portfolios


