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Prologue

• Water resources managers must turn 

data into information for decision 

makers

• Boyd’s OODA loop: Observe, Orient, 

Decide, Act

• We do not                                                   

have perfect                                             

knowledge
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NRC: 2000-Year Temperature Reconstruction

• Climate is changing; changes can be abrupt

NRC 2006, Surface temperature reconstruction for the last 2000 years: Washington, DC: National Academy Press
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USACE Actions for Change

• Temporal and Spatial System 
Changes
– ASCE post-Katrina review panel 

stressed need to incorporate new 
and changing information

– Develop guidelines and 
recommend policy and program 
changes along with supporting 
technologies, to address dynamic 
processes, temporal and spatial 
changes and their impacts  to 
USACE projects on watershed, 
regional or system scale  (e.g., 
subsidence, climate change and 
variability, altered seismicity, sea 
level change)

– POC Rolf Olsen (IWR)

A, yearly dates of spring snowmelt onset

B, centers of volume of yearly streamflow 

Large circles indicate sites with trends that differ significantly 

from zero at a 90-percent confidence level; small circles are 

not confidently identified. (From Dettinger, 2005a.)
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AFC Comprehensive Systems 

Approach
• What is a system?

– A dynamic and complex whole interacting as a structured 
functional unit

• What is a comprehensive systems approach?
– A multidisciplinary, multi-objective, and                          

multi-stakeholder framework supporting                                
“a balanced evaluation of all relevant issues                            
(e.g., hydrologic, geomorphic, ecologic,                       
social, economic)” (NRC 2004, p. 19)

• Corps-specific context?
– Shifting the focus on making decisions from              

individual, isolated projects to an                              
interdependent system, and from local or                     
immediate solutions to regional or long-term         
solutions, at appropriate scales of space                         
and time 
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USACE AFC: Near Term Activities

• Interagency paper on climate impacts to water 
resources

• Interim and detailed guidance to address sea 
level change

• Water management: operations incorporating 
climate change and systems approach to water 
control 

• Geospatial tool for vulnerability analysis
– Initial product: USACE coastal projects and local 

relative sea level rise
– USACE, USGS, NOAA

• Review of USACE vulnerability to seismic events 
and changing knowledge of seismicity
– USACE, USGS, other experts

• Workshop on alternatives to stationarity



9

Interagency Workgroup on 
Climate Change

• The four major US water 
resources agencies:
– USACE, U.S. Geological Survey, 

Bureau of Reclamation, National 
Oceanic and Atmospheric 
Administration 

• Mission: 
– To evaluate practices of federal 

agencies to incorporate climate 
change considerations into 
activities related to Nation's water 
resources

– Provide foundation for future 
policies

• Report to be released as USGS 
Circular 1331 February 2009
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South Pacific Division 

Preliminary Study on Water Control

• SPD, Sacramento District, AFC, IWR, CW R&D, 
Reclamation

• Analyze 22 General Circulation Models (GCM) for 
year 2030 temp and precip under 2 climate 
scenarios, generate reservoir inflows for perturbed 
T&P using National Weather Service River Forecast 
System, and test flood control curves using HEC 
RES-SIM
– Increased precipitation intensities lead to an increase in 

the volume of rainfall runoff

– Decreased precipitation intensities do not always 
decrease volumes of rainfall runoff

– Static rule curves appear to perform poorly for a range of 
climate scenarios. 

– Dynamic rule curves provide more flexible drawdown and 
refill requirements, resulting in better flood protection and 
refill performance
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Interim Guidance on Sea Level Change: 
Status

• Proposed through chain of 
command 7 April 2008
– Engineer Circular 1165-2-XXX,  

applies to Planning, Engineering    
and Construction

• Interagency PDT members:
– IWR, ERDC, NOAA National Ocean 

Service, USGS, Sacramento and 
Philadelphia Districts

• Internal peer review Aug 2008 
by USACE, USGS, NOAA

• External peer review Oct - Dec 
2008 

• Implementation team finalizes 
Jan - Apr 2009

• Release guidance Apr 2009
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USACE Climate Activities: Next Steps

• Continue practice of using best expertise available

• Complete and implement interim sea level change 
guidance

• Develop and implement detailed sea level change 
guidance

• Develop methods, technologies, and policies for      
non-stationary cases

• Identify vulnerabilities to dynamic and changing 
processes

• Build on USGS Circular 1331 and District projects by 
developing processes, methods, technologies, policy to 
support climate change adaptation and mitigation

• Coordinate with AFC activities in adaptive management, 
sustainable systems, multi-objective planning and 
policy, asset management
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Columbia River Treaty

• Construct large 

storage projects in 

Canada & Montana

• Provide for flood 

control benefits for the 

U.S. and hydropower 

benefits for both 

Canada & the U.S.

• Signed in 1964

• Augmented w/ other 

trans-boundary 

agreements
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Challenge of Operating FCRPS
• 13 Salmonid species listed as 

endangered

– BiOp & the Courts now 

dictates operations on the 

FCRPS

– Anadromous & Resident Fish

• With others close to being 

listed

• Minimum Operating Pool 

requirements

– Lower Columbia and Snake 

Dams must operate reservoirs 

at specified pool elevations

• Requires upwards of 30-60% 

spill from Apr 3 – Aug 10

• Plus countless other 

challenges

Chinook,  
Steelhead
, 
Sturgeon 
& Bull 
Trout

Chinook,  
Steelhead
, Sockeye 
& Bull 
Trout

Chinook,  
Steelhead
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Challenge of Operating FCRPS

• Differential & conflicting 
needs 
– between Upstream & 

Downstream stakeholders

• Libby –flood storage to 
protect Portland & also 
locally at Bonners Ferry

• But Libby flows are also 
needed to support local fish 
and agricultural needs

• Libby provides fisheries 
flows for lower Columbia

• Agricultural flows support a 
large industry in the region
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Challenge of Operating FCRPS
• Water Temperature 

challenges in the Snake 
River 
– From Dworshak to Lower 

Granite

• Hells Canyon Dam is a fish 
barrier 
– Releases much warmer 

water than fish are able to 
handle

• Emergence of Wind Power 
as an alternative Energy 
Source
– Significantly complicates 

hydropower operations

• Increasing Scrutiny on 
every operation
– With Court involvement 

from BiOp many public 
entities have access to 
review operations
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Multiple Challenges w/o Climate 

Change

• Operating FCRPS

– Across Reclamation, 

BPA & USACE

– Along w/ Local and 

Regional Stakeholders

– Biological Opinions

– Water Quality Issues

– Increasing Demands, 

decreasing Supply

– Competing Demands

• Many Public Utilities 

also operate on the 

Columbia 

• Treaty

– Originally included only 

Hydropower and Flood 

Control

– New needs for 

Agriculture, Fisheries, 

Water Quality, 

Navigation

– Energy markets are 

changing due to Wind 

and Oil prices and 

Carbon, etc
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Epilogue

• To speed up the tempo of the OODA 

loop as it relates to climate change, 

we need:

– Diverse and creative ideas and opinions

– Scenario planning

– Prioritization

– Leadership 
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Questions?


