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Outline 

• Recap scenario work done for CWP Update 2005

• Describe a scenario analysis framework
– based on research by RAND Corporation 

personnel
– distinguishes among

• Exogenous Factors
• Policy Levers
• Relationships
• Performance Metrics

• Introduce next steps



3 Nov-07

CWP Update 2005
Developed Hand-Crafted Scenarios

• Identified key drivers
– “Table 1”

• Focused on key parameters
– Water demand only

• Defined three storylines based on alternative 
assumptions for key drivers

– Current trends
– Less resource intensive
– More resource intensive
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…and Then Quantified Them
• Used a simple model of water demand by Hydrologic 

Region

• Defined parameter values consistent with narratives

• Evaluated model for each scenario

Statewide Water Demand

1960 1980 2000 2020 2040

Historical

Curent Trends

Less Resource
Intensive

More Resource
Intensive
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CWP Update 2009 Will Build On This Analysis
• Expand scenarios to consider

– water supply
– climate change
– water quality
– flood issues

• Refine scenario narratives

• Use analytical framework to support the evaluation 
of response packages

This workshop will begin this process
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A Scenario Analysis Has Four Key Elements
Exogenous Factors (X)

Uncertain factors outside of the 
control of water managers —
Basis for “Scenarios”

See Lempert, Popper, and Bankes (2003)
www.rand.org/pubs/monograph_reports/MR1626/
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A Scenario Analysis Has Four Key Elements
Exogenous Factors (X) Management Levers (L)

Uncertain factors outside of the 
control of water managers —
Basis for “Scenarios”

Water management options —
“Response Packages”

See Lempert, Popper, and Bankes (2003)
www.rand.org/pubs/monograph_reports/MR1626/
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A Scenario Analysis Has Four Key Elements
Exogenous Factors (X) Management Levers (L)

Uncertain factors outside of the 
control of water managers —
Basis for “Scenarios”

Water management options —
“Response Packages”

Performance Measures (M)

Water outcomes of interest 

See Lempert, Popper, and Bankes (2003)
www.rand.org/pubs/monograph_reports/MR1626/
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A Scenario Analysis Has Four Key Elements
Exogenous Factors (X) Management Levers (L)

Uncertain factors outside of the 
control of water managers —
Basis for “Scenarios”

Water management options —
“Response Packages”

Relationships (R) Performance Measures (M)

Mapping between combinations 
of exogenous factors (X) and 
levers (L) to outcomes (M) — a 
“Model”

Water outcomes of interest 

X, L M
R

X, L M
R
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A Single Scenario is Defined by
Assumptions about the Key Factors

Population growth

Naturally-occurring conservation

Irrigated acres and crop mix

Unit crop water use

Environmental dedication

Others

low high

low high

low high

low high

low high

Range of assumptions

Key
Factors

Specific Assumptions

low high
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A Single Scenario is Defined by
Assumptions about the Key Factors

Population growth

Naturally-occurring conservation

Irrigated acres and crop mix

Unit crop water use

Environmental dedication

Others

low high

low high

low high

low high

low high

Range of assumptions

Key
Factors

Specific Assumptions

low high

Current Trends scenario (CWP 2005)
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A Single Scenario is Defined by
Assumptions about the Key Factors

Population growth

Naturally-occurring conservation

Irrigated acres and crop mix

Unit crop water use

Environmental dedication

Others

low high

low high

low high

low high

low high

Range of assumptions

Key
Factors

Specific Assumptions

low high

Less Resource Intensive scenario (CWP 2005)
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A Single Scenario is Defined by
Assumptions about the Key Factors

Population growth

Naturally-occurring conservation

Irrigated acres and crop mix

Unit crop water use

Environmental dedication

Others

low high

low high

low high

low high

low high

Range of assumptions

Key
Factors

Specific Assumptions

low high

More Resource Intensive scenario (CWP 2005)
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A Single Scenario is Defined by
Assumptions about the Key Factors

Population growth

Naturally-occurring conservation

Irrigated acres and crop mix

Unit crop water use

Environmental dedication

Others

low high

low high

low high

low high

low high

Range of assumptions

Key
Factors

Specific Assumptions

low high

Current Trends

Less Resource Intensive

More Resource Intensive
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Scenario Framework Supports Quantitative 
Scenario Analysis of Response Packages

• Define response packages (L) as bundles of water 
management actions or policies

• Evaluate each response package (L) against a large 
ensemble of scenarios (X) using scenario model (R)

• Seek response packages (L) that
– Are robust to uncertainties about the future (X)
– Balance performance across objectives (M)

References available at end of presentation



16 Nov-07

Our Next Steps Today Are ….

1. Re-examine key exogenous factors (Xs)
– Focusing on factors outside the control of the 

water community
– Considering several types of uncertainties

2. Propose qualitative ranges for key factors

3. Define new narrative storylines based on new 
factors and “themes”
– These become the CWP Update 2009 scenario 

narratives
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Scenario Factors Are Classified by
Type of Uncertainty

• Natural System Uncertainty (NSU) 
– Natural system variation (climate change, precipitation, etc.)

• Financial Uncertainty (FU) 
– Financial feasibility (cost and funding)

• Political Uncertainty (PU) 
– Political context (regulatory, balance of power)

• Cultural Practices Uncertainty (CU) 
– Cultural context (social acceptance of technology, personal water 

practices, values for environment/economics)

• Technical Uncertainty (TU) 
– Technical feasibility (engineering performance, technology 

availability)

• Institutional Uncertainty (IU) 
– Institutional practices (mission, funding, capacity, values)
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Scenario Factors Worksheet

1. Identify type of uncertainty 2. Rank importance
by time-frame
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Scenario Factors Worksheet

Table Continued
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