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Basin Studies
• Purpose

- Work with state and local partners in 17 Western States to 
evaluate future water supply and demand imbalances in a 
changing climate

• Elements
- Projections of future supply and demand, including the 

impacts of climate change
- Analysis of how the basin’s existing water operations and 

infrastructure will perform in response to the projections of 
future water supplies and demands

- Development of adaptation strategies to reduce any 
identified imbalances in water supply and demand

- Trade-off analysis of the options identified, findings, and 
recommendations as appropriate



Basin Studies
• Appraisal level studies that are intended to build 

upon existing information

• Basin Study reports are not  considered decision 
documents

• May lead to potential subsequent feasibility-level 
investigations



Klamath River Basin Study Area
• Equal 50 percent cost share by Reclamation and 

non-federal cost-share partners
- Oregon Water Resources Department
- California Department of Water Resources



Phases of the Klamath River Basin 
Study

Assess current and projected water 
supply and demand, including the 
impacts of climate change

Analyze how the basin will respond to 
water supply and demand projections 
according to identified metrics

Develop adaptation strategies to reduce 
any identified imbalances

Evaluate adaptation strategies, findings, 
and recommendations as appropriate



Water Supply and Demand 
Assessments
• Assess current and future “natural” water supply

- Inflow absent human activities

• Assess current and future demands
- Examples: agricultural, evaporative, environmental, cultural, 

municipal and industrial
- Utilize multiple scenarios of climate and demand



System Reliability Analysis 



Scenario Planning: Addressing an 
Uncertain Future
• Future influences on water supply and demand are 

uncertain
- Influences include climate, population, land use, etc.

• The Klamath River Basin Study uses a scenario 
approach to explore the impacts of a range of 
climate futures and a range of potential adaptation 
strategies



Water Supply Assessment – Future 
Supply
• Develop future precipitation and temperature 

scenarios
- Based on West-Wide Climate Risk Assessment

• Assess future water supply (SW & GW) under 
different scenarios
- Ensemble of general circulation model (GCM) projections

• Characterize future trends and variability
- Paleo-conditioned streamflow

• Prehistoric wet/dry states provide context for projected periods of 
water surplus/drought



Water Supply Assessment - CMIP5 
Projections



Water Demand Assessment

• Assess current consumptive demands
- Quantitative approaches
- Focus on agricultural, evaporative, and municipal and 

industrial demands
• Assess current non-consumptive demands

- Mostly qualitative approaches
- Focus on environmental, cultural, hydropower, and 

recreational demands
• Assess future demands under different climate 

scenarios



Water Demand Assessment 
Conditions 



Agricultural Irrigation Demands



NIWR Estimates
• Historical gridded climate data set (Maurer et al. 

2002) bias corrected to local weather stations
• ET Demands calibrated to local growing patterns

- Green-up
- Harvest
- Senescence
- Freeze



Klamath River Basin Weather 
Stations



Change in Future NIWR From 
Historical Baseline (CMIP5)



Reservoir Evaporation



CRLE DRAFT Results – Net Evap (in)



M&I and Rural Domestic Demands
• M&I 

- Current M&I demand estimates based on: 
• previous studies of large systems
• reported data by small systems
• USGS Water Use Program data

- All future demand estimates are a function of population 
growth and climate change

- Growth rate and per capita demand from planning studies 
and state sources

- Assumed that 30% of demand is for landscape irrigation to 
adjust for climate change

• Rural Domestic
- Demand estimates based on USGS Water Use Program 2005 

data; county population growth rates from state sources
- Per capita demands calculated from USGS Water Use 

Program data



Future M&I and Rural Domestic 
Demand DRAFT Estimates 



System Reliability Analysis
• Identify reliability metrics 

- Metrics = Evaluation criteria that are used to determine 
baseline and future system reliability

- Metrics can be measured for a particular resource to 
quantify the reliability

• Determine baseline system reliability
- Develop an analytical framework for evaluating reliability
- Analytical framework to include representation of 

hydropower use, large scale water management, water 
quality (in terms of water temperature)

• Project future system reliability with and without 
adaptation strategies in place to identify plausible 
strategies for mitigation of climate change risks



Example Literature 



Study Information

• Reclamation’s Basin Study Website
- Reclamation's Basin Study Website

• Klamath River Basin Study Website
- Klamath River Basin Study Website

• Questions or comments
- Shelley McGinnis, Project Manager

• Phone: (916) 978-4349
• Email: smcginnis@usbr.gov

http://www.usbr.gov/WaterSMART/bsp/
http://www.usbr.gov/mp/KBStudy
mailto:smcginnis@usbr.gov
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