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Presenter
Presentation Notes
This brief presents information on climate change adaptation and why it is important to integrate adaptation and mitigation efforts.USACE teams participated on the working groups under the Interagency Task Force on Climate Change and also helped develop the Implementing Instruction for Federal Agency Adaptation to Climate Change, issued on 4 March 2011 in accordance with EO 13514. IN this way, we had a unique opportunity to help shape the guidance to fit the needs of land and water resources management agencies like the USACEThe Implementing Instructions and the Companion Support Document can be found at http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation 



Bottom Line Upfront 
Major Challenges to Adaptation 

1. Flood experience high interannual variability. 

2. This leads to difficulty in detecting and attributing changes 

in flood frequencies due to climate change (or other 

factors). 

3. Projections of future climate, particularly for flood inducing 

mechanisms, remains uncertain and is a scrutinized 

process with lack of agreement. 

2012 Drought 

Northeast 
Snow Storm 

Oct 2011 
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Motivation 
Climate / Weather Stresses on USACE 

Projects 
Example - Mississippi 

2011 2012 

Presenter
Presentation Notes
Just in 2011 and 2012 this year to year variability has been expressed to the extreme.  2011 was among the largest floods recorded on the Mississippi.  The meteorological events that led to this event were rare and close to, although not entirely to the extent of, what engineers considered to be possible.  In 2012 the meteorological drought of almost the entirety of the mid west and great plains of the United States led to one of the worst droughts on record for the river.
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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 

Presenter
Presentation Notes
Additionally USACE has policy released that all actions will integrate climate change adaptation.
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1) Detect and Attribute Hydrologic Changes (Yes / No) 
• This is the PAST 

2) Will available projections of change alter hydrology (Yes / No) 
• This is the FUTURE 

 
 
 
 
 
 

• ‘ 
 
 
 
 
 
 
 
 

 
 

 
 

3) Conduct hydrology analysis per existing USACE guidance 
4) Adjust uncertainty levels per Climate Change Guidance 

Detect and Attribute 
Change 

Project Change Adjustment 
DRAFT NUMBERS BEING 

EVALUATED 
Yes No XX% 

No Yes XX -- % 

Yes Yes XX ++ % 

No No 0% (Business as Usual) 

NEED TO USE BOTH OBSERVATIONS AND 
PROJECTIONS FOR ADAPTATION 

Presenter
Presentation Notes
The fundamental piece that would be moving forward is the quantitative evaluation.First the study must try to detect and attribute changes to the hydrologic variable of interest to climate change.  Example – for a flood protection project this would be annual maximum flood flows or volumes of floods.  Second the study must utilize projections of climate change to simulate future hydrologic variables of interest and see if there are changes.Utilizing a table of uncertainty adjustments the study would then expand their uncertainty characterization based on whether they observe and attribute changes and project them.Note within the table greater emphasis is placed on observations of change than projections of change.Utilizing the uncertainty adjustment the project team proceeds utilizing current USACE guidance through study completion
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Inland Hydrology Climate Change Adaptation 
Guidance Development 

2012 Drought 

Northeast Snow Storm 
Oct 2011 

1. Identify Available Information that is relevant to decision at hand and 
potential impacts to USACE Business Lines 
 

2. Use available observed and historical information to attempt to detect and 
attribute changes to climate for hydrologic metric of interest 
 

3. Use climate projection information to evaluate if changes are projected to 
occur in the future for hydrologic metric of interest (e.g. peak flood flows, 
annual water supply, hydropower production, …) 
 

4. Adjust hydrologic inputs into decision criteria (planning, design, construction) 
based on whether changes are detected and / or projected. 

Presenter
Presentation Notes
Based on the policy of USACE and the lessons learned to date USACE is in the early stages of developing an approach for guidance for inland hydrology projects to include climate change adaptation.�The methodology is based on qualitatively describing information currently available from the literature.Quantitatively evaluating whether change in the specific hydrologic metric of interest has detectable and attributable change within it due to climateQuantitatively evaluating whether projections of climate indicate that the specific hydrologic metric of interest may change in the future.Based upon the quantitative evaluations adjust the hydrologic inputs (in a hedging manner) into the decision making process.
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Coordination and Guidance Teams 
– Key Guidance 

Professor Richard Vogel 
Tufts University 
 
Hydrologic, hydraulic and statistical methods for 
analyzing water resource systems 

Professor Upmanu Lall 
Columbia University 
 
Hydroclimatology, climate change adaptation, risk 
analysis and mitigation. 

Professor Gabriele Villarini 
University of Iowa 
 
Flood hydrology, extreme events, remote sensing 
of rainfall, seasonal forecast, and statistical 
modeling. 

Presenter
Presentation Notes
In Summer / Fall 2012 RCC – Non-Stationarity brought in 3 of the leading academicians dealing with non-stationarity on IPAs.  They were selected for the breadth and complementary experience.	Richard Vogel from Tufts University whose expertise lies within hydrologic, hydraulic and statistical methods for analyzing water resources.	Upmanu Lall from Columbia University who is an expert in the fields of hydro-climatology, climate change adaptation, risk analysis and mitigation.	Gabriele Villarini from the University of Iowa whose expertise lies within change detection of flood hydrology and extreme precipitation events. 

http://en.wikipedia.org/wiki/Tufts_University
http://en.wikipedia.org/wiki/Columbia_University
http://en.wikipedia.org/wiki/University_of_Iowa
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Internal Work Team 
 
 
Inter-Agency Work Team 
 
 
Academic Team 

Non-Stationarity and Floods Work 
Team 

Presenter
Presentation Notes
Together the IPAs are working both with an Internal USACE team that includes IWR and HEC with coordination with H&H CoP and anticipated products to utilize a broad array of review from Divisions and Districts.As well as an Interagency Work Unit that primarily consists of the agencies that work under the Advisory Committee for Water Information Subcommittee for Hydrology, which is responsible for Bulletin 17B. The goal is to remain coordinated with those agencies and activites. Reclamation, USGS, FEMA, EPA and USACE are the primary agencies on this team.

http://en.wikipedia.org/wiki/Tufts_University
http://en.wikipedia.org/wiki/Columbia_University
http://en.wikipedia.org/wiki/University_of_Iowa
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Initial Product from this team supporting adaptation as building 
block : Annotated Bibliography 

Non-Stationarity Workshop and Proceedings 2010 

USACE Annotated Bibliography 
2013 
1. Detection / Attribution 
2. Characterizing the Future for Engineering Analysis 
3. Projections of Future Change 
4. Non-Stationarity in a Risk Framework 
 
 

Presenter
Presentation Notes
Building upon the success of the CCAWWG effort primarily led by Dr. J. Rolf Olson on Non-Stationarity in 2010 the Non-Stationarity work unit is developing an annotated bibliography of relevant literature that has the broad general outline which includes:Detection and Attribution of Non-Stationarities.Characterizing the Future for Engineering Analysis.Projections of Future ChangeAnd how Non-Stationarities may be included within a Risk Framework. Several drafts of the annotated bibliography have been completed within winter 2012 / 2013.  A final draft, which includes all IPA input by middle of June.  USACE review followed by expert external review is expected to be complete by late summer early fall 2013 and final publication by end of CY 2013.
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Detection and Attribution Difficulties 

•Utilize Detection / Attribution Chapter from Annotated Bibliography to develop template 

for USACE guidance 

From Vogel et al. 2011 After Hirsch and Ryberg 2012 

Presenter
Presentation Notes
Inland Hydrology Guidance in development requires that there is a change detection and attribution step when analyzing the observed and historic hydrologic record.  The guidance will be supported by a template of considerations, tests, and processes that can be followed to do this in a scientifically justifiable and robust manner.  Gabriele Villarini is leading an effort to utilize the chapter within the annotated bibliography to modify into a template that can be followed.  This is beginning in Summer 2013 and will be incorporated into guidance development processes when complete.Graphic shows location of the 11% of stations within CONUS which exhibited positive trends in flood magnification factor (from Vogel et al. 2011).
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Utilization of Projections 

Provide some level of familiarity with the use of projections 
 
Provide opportunity for consistency of use of projections 
 Downscaling methodology 
 Model Availability 
 Hydrologic Analysis 
 
 

Presenter
Presentation Notes
Two peer reviewed journal articles have been accepted for publication utilizing the support of this program activity.  These publications will support the evaluation and guidance of how non-stationarity could be evaluated and incorporated witin USACE adaptation efforts.The first with first author Gabriele Villarini is focused on assessing what CMIP5 models indicate about precipitation events with annual exceedance probabilities of 0.1 and 0.01.  projections indicate that changes in the more remote probabilities (0.01) may be changing more than in the less remote probabilities (0.1).The second, with primary author Rich Vogel, looks at how societys may respond to global change.  Particularly it looks at how societies typically don’t worry about the “Type II error” which is to say the likelihood of not adapting to a change because we missed detecting it.
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Adaptation pilots 

• USACE is conducting climate change 
adaptation pilots: 
– Assessing Impacts 
– Identifying Adaptation Options 
– Refining data dissemination and 

methodologies 
• Geographic distribution has additional 

benefit of getting staff knowledgeable 
and familiar with climate change 
information. 

Presenter
Presentation Notes
USACE is evaluating various types of climate change impacts both geographically and by impact type … e.g. sedimentation / floods / water supply / etc… as well as different methods to determine impacts and adaptation options.These adaptation pilots are informing the development of future approaches to adaptation within inland hydrology and refining methods and techniques.
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KEY 
[1] Application of Sea-Level Change Guidance to C-111 Spreader Canal, 
Florida 
[2] Climate Change Associated Sediment Yield Impacts on the Rio 
Grande, Cochiti Dam and Lake 
[3] Climate Change Impacts on the Operation of Coralville Lake, Iowa 
[4] Climate Change Associated Sediment Yield Impacts and Operation 
Evaluations at Garrison Dam, North Dakota 
[5] East Rockaway Inlet to Rockaway Inlet, New York, Collaboration 
Framework Development 
[6] Upland Sediment Production and Delivery in the Great Lakes Region 
under Climate Change 
[7] Risk-Informed Decision-Making for Potential Sea-Level Rise Impacts 
on the Hamilton Wetland Restoration Project, 
California 
[8] Climate Modeling and Stakeholder Engagement to Support 
Adaptation in the Iowa-Cedar Watershed 
[9] Framework for Building Resiliency into Restoration Planning – Lower 
Columbia River Estuary 
[10] Climate Change Impacts on Water Supply in Marion Reservoir 
Watershed, Kansas 
[11] Missouri River Basin Mountain Snowpack – Accumulation and 
Runoff 
[12] Formulating Mitigation/Adaptation Strategies through Regional 
Collaboration with the Ohio River Basin Alliance 
[13] Utilization of Regional Climate Science Programs in Reservoir and 
Watershed Risk-Based Assessments, 
Oologah Lake and Watershed 
[14] Red River of the North Flooding at Fargo, North Dakota 
[15] Risk-Informed Decision-Making for Integrated Water Resource 
Management Planning, West Maui Watershed 

Presenter
Presentation Notes
Map showing the distribution of the climate change pilots and a brief discussion of the variability of the project types.
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Hydrologic Projections – FY 2013 

Presenter
Presentation Notes
USACE is currently developing HUC 4 level projections, with the ability in the near future to pinpoint any location along a river course for future hydrology information.  The hydrology information will be based upon the “next” generation climate models produced through CMIP5 activity.  These coupled with the VIC hydrology model covering the CONUS will be utilized 
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Hydrologic Projections  
Phase 1 Complete 

 (Example) HUC 0509 – Middle Ohio 

Presenter
Presentation Notes
Example of HUC4 product.  This is the annual maximum monthly flows for the HUC 509 the Middle Ohio for 1950 – 2099.  This is the type of information that is currently available that will inform the vulnerability assessment.  In this example there is a modest increase in annual maximums from 1950 – 2010 with that mean trend continuing through the 21st century.  The yellow borders is the maximum and minimum of the available 100 projections for this time period.  It is clear that their remains a significant amount of uncertainty.
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1) Detect and Attribute Hydrologic Changes (Yes / No) 
• This is the PAST 

2) Will available projections of change alter hydrology (Yes / No) 
• This is the FUTURE 

 
 
 
 
 
 

• ‘ 
 
 
 
 
 
 
 
 

 
 

 
 

3) Conduct hydrology analysis per existing USACE guidance 
4) Adjust uncertainty levels per Climate Change Guidance 

Detect and Attribute 
Change 

Project Change Adjustment 
DRAFT NUMBERS BEING 

EVALUATED 
Yes No XX% 

No Yes XX -- % 

Yes Yes XX ++ % 

No No 0% (Business as Usual) 

NEED TO USE BOTH OBSERVATIONS AND 
PROJECTIONS FOR ADAPTATION 

Presenter
Presentation Notes
The fundamental piece that would be moving forward is the quantitative evaluation.First the study must try to detect and attribute changes to the hydrologic variable of interest to climate change.  Example – for a flood protection project this would be annual maximum flood flows or volumes of floods.  Second the study must utilize projections of climate change to simulate future hydrologic variables of interest and see if there are changes.Utilizing a table of uncertainty adjustments the study would then expand their uncertainty characterization based on whether they observe and attribute changes and project them.Note within the table greater emphasis is placed on observations of change than projections of change.Utilizing the uncertainty adjustment the project team proceeds utilizing current USACE guidance through study completion



www.corpsclimate.us 
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