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Recap: Summary Webinar Part I
• Climate change adaptation is an active area 

for the USACE CW program because of 
l l d f H i K t i dlessons-learned from Hurricane Katrina and 
observed hydrologic and sea-level changes

• The climate change commitment requires• The climate change commitment requires 
both adaptation and mitigation

• Adaptation is challenging and has a longer p g g g
time frame, but we are making progress
– Pilots provide new knowledge
– District-led guidance updates develop new 

knowledge
• More to come!
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• More to come!
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Planned Webinar Part II

• Nationwide screening-level climate 
change assessment of the vulnerabilitychange assessment of the vulnerability 
of CW missions, operations, programs, 
and projects to climate change andand projects to climate change and 
variability
P li t id• Progress on climate guidance

• Integration of adaptation and mitigation
• Ecosystem considerations
• FY11 adaptation pilots (35 proposals!)
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FY11 adaptation pilots (35 proposals!)

3



4



Already Maladapted to Climate Variation Events

Update with Update with 
2011 headlines2011 headlines
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“It is the policy of USACE to 
integrate climate change 
adaptation planning and actions 
into our Agency’s missions, 
operations, programs, and operations, programs, and 
projects.”

“…using the best available –
and actionable – climate 
science and climate change 
information…” information…  

“…shall consider potential 
climate change impacts climate change impacts 
when undertaking long-
term planning, setting 

i iti  d ki  
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priorities, and making 
decisions…..”
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“Mainstreaming
li t  h  climate change 

adaptation means that 
it will be considered at it will be considered at 
every step in the 
project life cycle for all p j y
USACE projects, both 
existing and planned…  
to reduce 
vulnerabilities and 
enhance the resilience enhance the resilience 
of our water-resource 
infrastructure.” 
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infrastructure.  

- USACE Policy Statement
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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)Projects, and Port  Tonnage on map of Population Density (Census)
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Sea Level is Changing - Close-up
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Moving Science Into Action
 1986: observed trends 
 2000: planners consider 

potential for increased 
global sea-levels

 2009: 3 scenarios2009: 3 scenarios
 2011: adds recent science
 Adaptation early 2012
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Moving Science Into Action
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Dr. David Kriebel, USNA
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Isabel,
Sept 
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We have a reasonable 
science base for 
changes occurring in 
western snow-
dominated watershedsdominated watersheds

CT= Center of mass of annual flowCT  Center of mass of annual flow 
From Stewart et al 2004

We have some 
science around snow-
dominated watersheds
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dominated watersheds 
in the Northern Plains

RRN 2009 flood15



“Climate change 
undermines a 
basic assumption basic assumption 
that  historically 
has facilitated 

fmanagement of 
water supplies, 
demands, and ,
risks.”

Stationarity allows us to assume that 
the statistical properties of hydrologic
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the statistical properties of hydrologic 
variables in future time periods will be 
similar to past time periods 
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Climate impacts to weather
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http://www.climatescience.gov/Library/sap/sap3-3/final-report/sap3-3-final-all.pdf



Drought doesn’t protect us from floods ……
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Floods don’t protect us from drought ……
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What do 
we 

What 
don’t we 
know?know?

What do What do 
the

know?

the 
pilots 

tell us?
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Path Forward for Hydrology…..
Workshop Peer-Reviewed R fi dB dWorkshop :

Expert Opinions
Peer Reviewed 

Publication:
Legally Justifiable

Refined 
Guidance

Broad 
Guidance

June 2011
ETLs
2011 ManualJan 2010Jan 2010
2012
ER?
…..

2014?

ETL

Nov 2010 June 2011

ETLs
2011
2012
ER?

Manual
2014?
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Integrating Adaptation and Mitigation

• Adaptation: Successfully perform our 
missions, operations, programs, and , p , p g ,
projects in an increasingly dynamic physical, 
socioeconomic, and political environment

• Mitigation: Increase our water and energy    
efficiency while reducing GHG emissionsy g

• Investments must be integrated 
– so that we don’t implement near-term mitigationso that we don t implement near term mitigation 

measures now that will be overcome by longer-
term climate impacts requiring adaptation

– Or that a short-term mitigation action forestalls           
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g
a longer-term adaptation action
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USACE Mitigation

• Ops POC: John Coho 
EC P POC A i Gi di• ECoP POC: Antonia Giardina 

• Primarily energy and water conservation 
and GHG emissions reduction

• USACE has                                                      
set targets for                                                  
GHG emissions                                          0.3
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Sustainability

Big S (Adaptation)
small s                                         
(Mitigation, Conservation)

• Managing the unavoidable
• Ensuring robust and resilient mission and 

operations in an uncertain future

• Avoiding the unmanageable
• Conserving energy and water, 

decreasing GHG emissions
• Problem not well understood (“wicked 

problem”), little actionable science
• Methods and technologies in development

I h tl lit ti ( )

• Problem well understood, science 
available

• Many methods and technologies
I h tl tifi bl (thi ) • Inherently qualitative (process)

• May have long time period between 
implementation and observable change; 
resulting changes may be difficult to

• Inherently quantifiable (things)
• Results closely tied to 

implementation
resulting changes may be difficult to 
ascribe to actions, requires collaborative 
approach that  builds capacity and shares     
knowledge 
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• Low to high cost• Relatively low cost



Adaptation
Familiarity solved using 

processes that 
are “systemic, y ,
emergent and 
participatory.”

“Wicked”

solved using 
processes that are
“piecemeal, p
backward looking, 
and authoritarian.”

Miti ti
26

Mitigation
From Kahane 2004, Solving Tough Problems
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Ecosystems and Climate Change

• Examples from recent research:
Loarie et al 2009: The velocity of climate change– Loarie et al 2009: The velocity of climate change

– Jones et al 2009: Committed terrestrial ecosystem 
changes due to climate change

– McDonald-Madden et al 2011: Optimal timing for 
managed relocation of species faced with climate 
changechange

– Chen et al 2011: Rapid range shifts of species 
associated with high levels of climate warmingg g

• Climate change encourages us to rethink our 
assumptions about ecosystems, how they 
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function, and how they change over time
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• Chen et al 2011 “found that observed latitudinal and 
elevational shifts (the latter more weakly) have beenelevational shifts (the latter more weakly) have been 
significantly greater in studies with higher levels of 
warming”

• Important factors were:
– Time delay in species                                                                       

response (e.g., habitatresponse (e.g., habitat                                                               
specialists or immobile                                                            
species)

– Physiological constraints                                                             ys o og ca co st a ts
(e.g., sensitive to different                                                                     
physical variable at                                                                                
different life phases

– Alternate & interacting                                                                        
drivers of change,                                                                             
including nonclimatic factors

BUILDING STRONG®
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National Ecological Observatory Network 
(NEON)(NEON)

• 20 core observatories representing distinct eco-
regions throughout the USg g

• Supplemented by temporary stations that can be 
relocated  wherever                                                             
data need to bedata need to be                                                             
collected 

• Increase our                                                              
understanding of                                                  
national-scale                                                                          
changeschanges
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FY11 Adaptation Pilots
Proposal Title Topic

Applying Risk Informed Decision‐Making Framework for Climate Change to Integrated 
Water Resource Management (IRWM) Planning – West Maui Watershed Project

Summit to outer reef

Using Physical and Collaborative Modeling to Assess the Iowa‐Cedar Watershed’s 
Vulnerability to Climate Change and Develop Risk Informed Climate Change Adaptation 
Strategies

Iowa‐Cedar Rivers

kUpland Sediment Production and Delivery in the Great Lakes Region under Climate Change Great Lakes

Developing a Framework for Incorporating Climate Change and Building Resiliency into 
Restoration Planning Case Study – Lower Columbia River Estuary

Estuary‐salmon habitat 
restoration

Risk Informed Decision Making for Potential Sea‐Level Rise Impacts on Wetland Restoration Coastal Wetland Restoration

Red River of the North Flooding at Fargo, ND Red River Flooding

Utilization of Regional Climate Science Programs in Reservoir and Watershed Risk‐Based  Watershedg g
Impact Assessments
Climate Change Impact Evaluation Mountain Snowpack ‐ Accumulation and Runoff Snow pack ‐Missouri River

East Rockaway Inlet to Rockaway Inlet, NY Collaboration Framework Development Sea level

BUILDING STRONG®
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Summary
 Climate is changing, especially impacting weather 

extremes
 Coastal policies and guidance ahead of hydrology
 Collaborative efforts with other agencies help to 

identify long tem and short term user needs developidentify long-tem and short-term user needs, develop 
consistent guidance

 Integrating adaptation and mitigation supports a g g p g pp
portfolio management approach with mix of near-term 
and long-term actions
R t h b t li t h d t Recent research about climate change and ecosystems 
encourages us to think in new ways 

 Adaptation pilot projects increase our understanding 
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daptat o p ot p ojects c ease ou u de sta d g
and help ID gaps and areas where new guidance                 
may be needed 32



BackgroundBackground
Slides
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Background: IPCC Scenarios

Manning et al 2010 “Misrepresentation of the IPCC CO2 emission scenarios” Nature Geoscience 3, 376 - 377
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