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Objectives 

1. Climate Change Impacts 

Å Mitigation 

Å Adaptation 

Å What is climate science saying 

2. EO 13514 ï CEQ Implementing Instructions 

3. How has the Corps answered? 

Å CC Adaptation Plan and Report 

ī Pilot Studies 

ī Vulnerability Assessments 

ī CC Adaptation Steering Committee 

Å CC Adaptation Task Force 

ī National Action Plan 

Å 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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ÁSupply vs Demand 

ǒPopulation growth & 

urbanization 

ǒLand use change 

ǒEconomics, governance, 

& finance 

ǒClimate change 

ÁClimate change uniquely 

affects water supply & 

hydrologic cycle  

ÅQuantity and quality 

ÅTiming 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 ï Spring Snowmelt  

             Onset  Anomaly 

B ï 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 ï  

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 
donôt 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 



BUILDING STRONG® 

Actionable Science for Sea-Level Vulnerabilities 

Á1986: characterize observed trends  

Á2000: USACE planners consider 

potential for increased global sea-

levels 

Á2009: use three scenarios 

Á2011: adds more recent science 

Á2012: 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 doesnôt protect us from floods éé 
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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? 


