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Objectives 

1. Climate Change Impacts 

• Mitigation 

• Adaptation 

• What is climate science saying 

2. EO 13514 – CEQ Implementing Instructions 

3. How has the Corps answered? 

• CC Adaptation Plan and Report 

− Pilot Studies 

− Vulnerability Assessments 

− CC Adaptation Steering Committee 

• CC Adaptation Task Force 

− National Action Plan 

• CC and Water Working Group 
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http://toryardvaark.files.wordpress.com/2010/11/cover_2008-06.jpg
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Mitigation is to avoid the unmanageable conditions that come 

with atmospheric warming exacerbated by continued or even 

increasing greenhouse gases 

http://cleantechnica-com.wpengine.netdna-cdn.com/files/2009/12/new-epa-rule-will-help-cut-pollution-from-us-flagged-ships.jpg
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Adaptation is to manage the unavoidable changes that are 

already occurring as a result of past emissions and will 

continue into the future 

https://eportal.usace.army.mil/sites/DVL/DVL Images/100610-A-3200N-059.JPG
https://eportal.usace.army.mil/sites/DVL/DVL Images/070302-A-3200N-085.JPG
https://eportal.usace.army.mil/sites/DVL/DVL Images/MTL-7-30-08_4334.jpg
https://eportal.usace.army.mil/sites/DVL/DVL Images/Cepoh-01.tif
https://eportal.usace.army.mil/sites/DVL/DVL Images/0655-17.tif
http://www.tradercurrencies.com/currency-trading-videos/view.php?video=BiBHUu_wnUE&feature=youtube_gdata&title=Fish+Passage+at+Bonneville+Lock+and+Dam.wmv
https://eportal.usace.army.mil/sites/DVL/DVL Images/SAS0134.tif
https://eportal.usace.army.mil/sites/DVL/DVL Images/2527-09.tif
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 Supply vs Demand 

● Population growth & 

urbanization 

● Land use change 

● Economics, governance, 

& finance 

● Climate change 

 Climate change uniquely 

affects water supply & 

hydrologic cycle  

• Quantity and quality 

• Timing of 

precipitation and flow 
figure from UN World Water Development Report 3, 2009. 

Global Water Stressors 
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What is Climate Science Saying 

Moved  Outside Range of Observed Variation 

sources: NOAA NCDC, 2010; & USGCRP, 2009 

Even  Recently 

Observed  Temperature  

Inflection Points  Can  

Be  Abrupt 
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Observed Temperature Changes Differ Regionally 
Numerical Models Track Changes & Differences on Land & Water 

But  Only  When  Anthropogenic  Forcings  Are  Included 
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Observed Hydrologic Changes Differ Regionally 

Large circles at 

sites with 

significantly non-

zero effects at 

ninety percent CI. 

Small circles at sites 

with effects not 

confidently 

identified. 
                                           

adapted from Stewart et.al, 2004 &  

Dettinger et al., 2005 

A – Spring Snowmelt  

             Onset  Anomaly 

B – Annual Streamflow  

        Volume  Centroid  Anomaly 
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* Based on Composite Delta Method scenarios (multi-model average change in T & P) 

Watershed Classes Will Continue to Change 
Example: Snow to Rain Dominated HUCs in PacNW 

figure adapted from A. Hamlet & R. Norheim, U Washington 
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1. Internal and external reviews 

following Hurricane Katrina –  

IPET-HPDC Report (2006) 

 
2. Executive Order 13514 
(October, 2009) 

Federal Leadership in Environmental, 

Energy, and Economic Performance 

 

 

What are the Federal Action Drivers? 
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Executive Order 13514  
Defined Work for the Federal Inter-Agency Climate Change Adaptation Task Force 

http://whitehouse.gov/adminsitration/eop/ceq/sustainability 
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Guidance 

What 
can we 

do? 

What do 
we 

know? 

What 
don’t we 
know? 
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Sea Level is Changing 
Observed sea-level trends (NOAA), Coastal Vulnerability Index (USGS), USACE Projects, and Port  

Tonnage on map of Population Density (Census) 

Graphic: Gregg Bertrand, CENWP 
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Actionable Science for Sea-Level Vulnerabilities 

 1986: characterize observed trends  

 2000: USACE planners consider 

potential for increased global sea-

levels 

 2009: use three scenarios 

 2011: adds more recent science 

 2012: project-scale adaptation 

engineering begins 
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We have a reasonable 

science base for changes 

occurring in western 

snow-dominated 

watersheds 

We have some science 

around snow-

dominated watersheds 

in the Northern Plains 

CT= Center of mass of annual flow  

From Stewart et.al 2004 

RRN 2009 flood 
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Drought doesn’t protect us from floods …… 
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Stationarity assumes that the 

statistical properties of 

hydrologic variables in future 

time periods will be similar to 

past time periods  

"Climate change 

undermines a basic 

assumption that  

historically has 

facilitated management 

of water supplies, 

demands, and risks". 
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How's USACE Addressing the Problems? 

& 

Where does Federal Water-Resource   

Adaptation Fit? 
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Agency Climate Change Adaptation Process 

 CEQ issued instructions for 

implementing climate change 

adaptation in accord w/EO 

13514 – included requirements 

to:  

● Identify a senior official 

responsible for carrying out 

adaptation actions 

● Establish an agency climate 

change adaptation policy 

● Complete a high-level analysis 

of agency vulnerability to climate 

change 
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USACE Adaptation Plan and Report 

 Contains policy statement 

 Answers the guiding 

questions posed by the 

White House Council on 

Environmental Quality in its 

Implementing Instructions 

 Provides information on 

USACE progress, 

programmatic efforts, and 

adaptation planning 

priorities 
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USACE Climate Change Adaptation Policy 
June 2011 

"It is the policy of USACE to integrate climate change 

adaptation planning and actions into our Agency’s 

missions, operations, programs, and projects". 

"… using the best available – and actionable – 

climate science and climate change 

information…"  

"… it shall be considered at every step in 

the project life cycle for all USACE 

projects, both existing and planned, … to 

reduce vulnerabilities and enhance the 

resilience of our water-resource 

infrastructure". 
http://corpsclimate.us 
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Motivation: Guiding Questions 

 Action: By 3 June 2011, submit to CEQ your agency 

responses to the Guiding Questions in the CEQ 

Implementing Instructions Support Document Appendix E 

 Questions are designed to help 

agencies: 

● Begin assessing how climate change 

will affect missions, programs, and 

operations  

● Undertake a high-level analysis of  

vulnerability to climate change effects 

● Draft high-level assessment due in 

September 2011, final in March 2012 
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CEQ Question 1: Impacts and Adaptation 

http://pubs.usgs.gov/circ/1331 

Q1: How is climate change likely to 

affect the ability of your agency to 

achieve its mission and strategic 

goals?  

How we responded: 

1. Identify missions and operations and how 

they are impacted by climate change 

2. Evaluate how to incorporate climate 

change considerations into activities 

related to the Nation's water resources  

3. Provide a firm foundation for future 

policies, methods, research, and 

applications of climate data for water 

resources management 
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Climate Change – Illustrative Impacts Aligned 

with Potentially Affected CW Business Areas  

 Climate 

Change 
Impact Business Area  

Increasing 

average air 

temperature 

Change in form of precipitation (snow vs. rain) N, F, E, H, W, EM 

Changes in water temperatures → water quality, lake stratification E 

Effects on crops and growing season → changing water demand H, W 

Changes in ecosystem structure and function E 

Changes in invasive species or pest distribution   N, F, E, H, W 

Changes in river ice regimes N, F, E, H, EM 

Changes to glacial processes N, F, E 

Changes to ocean ice regimes N, F, E 

Changes to permafrost E 

Changes in energy demand N, E, H, W 

Altered ocean circulation → changing tide & surge regimes N, F, E, EM 

Increased frequency &/or location of extreme events → droughts, floods, 

tornados, heat waves, cold waves, ice storms, blizzards, dust storms  
N, F, E, H, W, EM 

Changing persistence of large-scale atmospheric features N, F, E, H, W, EM 

Changes in evapotranspiration, rainfall-runoff relationships N, E, H, W, EM 

N=Navigation, F=Flood and Coastal Storm Damage Reduction, E=Environment, H=Hydropower,  W=Water Supply, EM=Emergency Management  
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Table 2: Priority Questions 

Priority Questions Driving USACE 

Approach 

Business Area 

Impacted 
How These Questions Relate to Business Areas. 

How do we respond to increasing 

variability of precipitation with climate 

change? 

N, F, E, H, W 

Increasing variability impacts our capacity to: 

 Provide navigation services 

 Manage reservoirs as authorized to provide flood risk reduction, 

and prepare, respond and recover from floods and coastal storms 

 Effectively plan, design, and manage ecosystem restoration 

project 

 Provide reliable hydropower 

 Manage reservoirs for authorized water supply 

How to account for nonstationarity in 

hydrologic analyses?  
N, F, E, H, W 

Nonstationarity undermines a fundamental assumption of hydrologic 

and coastal design, requiring new methods, processes, and 

technologies supporting updated planning, design, and operations of 

our projects and programs supporting navigation, flood and coastal 

storm risk reduction, environment, hydropower, and water supply.. 

How to perform flood-related and other 

hydrologic analyses? 
N, F, E, H, W 

Climate change and variability have revealed: 

 The need to consider multiple plausible futures 

 That there are many approaches to obtain climate information – 

which approaches are suitable for which decision? 

 Gaps in knowledge and lack of established methods of performing 

hydrologic analyses required to adequately plan, design, and 

operate our projects and programs supporting navigation, flood 

and coastal storm risk reduction, environment, hydropower, and 

water supply. 

N=Navigation, F=Flood and Coastal Storm Damage Reduction, E=Environment, H=Hydropower,  W=Water Supply, EM=Emergency Management  
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Table 3: Collaboration 

Agency How Climate Change Management Challenges are Similar  

Department of Commerce,            

National Oceanic and Atmospheric 

Administration 

Similar needs to monitor and track changes to water resources impacted by 

climate change 

Provides water resources science support to USACE 

Department of Commerce,                      

US Coast Guard 
Similar impacts to navigation and disaster response  

Department of Defense Similar impacts to land and water resources management & national security 

Department of Homeland Security, 

Federal Emergency Management 

Agency 

Similar impacts to disaster preparedness, response, recovery and flood risk 

reduction 

Department of the Interior,                    

Bureau of Reclamation 

Water resources management operation agency 

Similar impacts to land and water resources management  

Department of the Interior,            

National Park Service 
Similar impacts to land and water resources management  

Department of the Interior,                        

US Geological Survey 

Similar needs to monitor and track changes to water resources impacted by 

climate change 

Provides water resources science support to USACE 

Department of Transportation, 

Federal Highway Administration 
Similar impacts to infrastructure 

Environmental Protection Agency Similar impacts to water quality 

National Aeronautics and Space 

Administration 

Similar needs to monitor and track changes to water resources impacted by 

climate change 

Provides water resources science support to USACE 
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Coralville, IA Pilot Study: 

Multipurpose reservoir 
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Central Questions 

 How do we allow for shoreline retreat to preserve critical 

tidal and near-shore ecosystems? 

 How will changing climate affect reservoir sedimentation? 

 How do we incorporate climate change considerations into 

reservoir operating policies that will be adaptable to 

potential climate changes? 

 What information is needed for monitoring and assessing 

drought for water management decision making?  

 How should this information be communicated to 

stakeholders? 

 At what point will back bay flooding decrease benefits to 

the point that beach renourishment is unjustified in those 

locations? 
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Example (Potential & Theoretical) Adaptation  

Measures at Coralville 

Modification of storage allocation within the reservoir 
 Seasonal or permanent 

Modification of reservoir release schedule 
 May require downstream modifications to river corridor to allow for higher growing-

season releases 

Expanded use of forecast tools in reservoir regulation 
 Current regulation plans are rigid and were not designed to employ modern forecast 

products 

 Operation flexibility would enable the system to adapt to changing & unexpected 

conditions 

Integrating reservoir operations with systemic flood risk management  

for the basin under climate change conditions entails  

integration of structural & non-structural methods,  

Federal & local flood risk management systems,  

& risk communication  
adapted from K. Landwehr & G. Karlovits, USACE  
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Vulnerability Assessments & Coastal Change 

USGS National Assessment 

of Coastal Vulnerability: 

insight into relative potential 

for coastal change from 

changes in sea level: 

 Already upgraded for use by 

Park Service at their locations 

 Joint update underway with 

USACE, NOAA, and US 

Navy: planning tool to analyze 

where physical changes are 

most likely  
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Flood Risk 

Reduction 

Hydropower 

Regulatory 

Recreation 

Water 

Supply 

Ecosystem 

Restoration 

Navigation 

Emergency 

Management 

We are in the midst of analyzing 

and interpreting the results of this 

screening-level assessment, and 

will  be working with BL and MSCs 

to refine the process over the next 

year for use in the WIDT 

Each business line has a 

set of indicators related to 

performance and 

vulnerability. The top ten 

percent most vulnerable 

HUCs for the given 

condition for each BL are 

summed to build the 

DRAFT cumulative map in 

the center 
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Highly productive & collaboration of 

several agencies: 

 Joint Publications in 2009 & 2010 

 Two Multi-agency Workshops in 

2010 Substantially Improved  

Communication & Coordination 

among Agency Scientists, 

Engineers, & Managers 

 
 
 
 

Climate Change & Water Working Group 
(CCAWWG ) 

The two chief US water management 

agencies - USACE & Bureau of 

Reclamation, joined with the two 

chief water science agencies - USGS 

& NOAA 

Objectives: 

 Evaluate practices of federal agencies  

to incorporate climate change 

considerations into activities related to 

the Nation's water resources  

 Provide a firm foundation for future 

policies, methods, research, and 

applications of climate data for water 

resources management 

Joint Report released as:   

     USGS  Circular 1331, February 2009 

Long-term user needs produced in 2010;  

short-term analog report coming in Spring 2012 

http://corpsclimate.us 
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Path Forward for Hydrology….. 

Workshop : 

Expert Opinions 

Peer-Reviewed 

Publication: 

Legally Justifiable 

Refined 

Guidance 
Broad 

Guidance 

June 2011 

ETLs  

2011 

2012 

ER? 

….. 

Manual 

2014? 

Jan 2010 

Nov 2010 June 2011 

ETLs  

2011 

2012 

ER? 

….. 

Manual 

2014? 
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Programmatic Efforts 

IPET/HPDC Lessons 
Learned 

Implementation 
(FY06 - 12) 

Responses to 
Climate Change 

(FY10 - 14) 

Global Change 

Sustainability 

(FY11 - 20) 

Progress since 

2006 with plans 

for action 

• Update Drought 

Contingency 

Plans 

• Comprehensive 

Evaluation w.r.t. 

Sea-Level 

Change 

• Update Reservoir 

Sedimentation 

• Integrate 

Adaptation & 

Mitigation……. 

Nationwide Datum Standard 

Sea-Level Change Guidance 

USGS Circular 1331 

Nonstationarity Workshop 

Sea-Level Adaptation Guidance 

Portfolio of Approaches Workshop 

Long Term User Needs 

Climate Change Vulnerability Pilots 

Future Guidance and Policies 

Big S Sustainability Actions 
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Accomplishments 

 Nationwide datum and subsidence standard 

(2006 – present) 

 Sea-level change guidance (2007 – present) 

 Water resources management (2007 – present) 

 Adaptation Pilots (2009 – present) 

 Nationwide screening level vulnerability 

assessment (2010 – present) 

 Integrating adaptation and mitigation              

(2009 – present) 
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Summary 

 USACE progress to date is significant 

● Products include a foundational report, Climate change 

and water resources management: A federal perspective, 

workshops directed at priority issues of climate change 

adaptation for water resources managers, guidance 

development, and a report on user needs for long-term 

water resources planning.  

 USACE has coordinated and collaborated 

extensively to address the climate challenges facing 

us 

 Our vulnerability assessment is on track (ahead of 

schedule)   
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US Army Corps of Engineers 

BUILDING STRONG®  

QUESTIONS? 

www.hec.usace.army.mil 


