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QOutline

» Overview of Response to Climate Change Program

> lllustrations of ongoing activities:

Non-stationarity initiative

Sea-level rise adaptation

Vulnerability assessments

Adaptation for ecosystem restoration planning
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Bottom Line Up Front

» Climate change impacts are most effectively dealt with
on regional to local basis using nationally consistent,
comprehensive approaches

» Though knowledge is incomplete, it is sufficient to
begin adaptation measures

» USACE is developing methods that will help establish
priorities and begin implementation

®
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Water Resources Challenges

DemOg raphiC shifts County Growth, 2000-05
¢ U S pOpulatiOn to reaCh 440 Areas with significant water issues
million by 2050

» Population more urbanized,
concentrated in coastal
communities at risk from
severe weather and lack of
fresh water

Population Percent Change, 2000-2005

st e Tipri ®
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Water Resources Challenges

National Integrated Drought Information System

July 13, 2010

U.S. Drought Monitor
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Water Resources Challenges

Aging Infrastructure

* ASCE overall grade of U.S. infrastructure in
2009:“D” Would need $2.2 trillion to fix

» Over half of Corps locks, many other
facilities, beyond 50-year “design life, need
extensive maintenance & rehabilitation

 Failure poses risk to populations, economy

Globalization

» Foreign trade is increasing share of U.S.
economy — could reach 30% by 2010

* Inability of ports and inland waterways to
handle greater cargoes could limit economy. |

Water- Energy- Food Nexus
* Development of hydropower as clean source
* Role of waterways in transport of coal,
petroleum and natural gas
» Volumes of water needed for new sources
7




Water Resources Challenges

Environmental Values

* Pressure from increased development
impacts natural environment

« Developing sustainable water resources
will require cultural shift, lifestyle changes
as well as technical innovation

Climate Change

 Earlier spring snowmelts, river pulses
seen in western U.S.

» Potential to affect all aspects of water
resource management

- Likely to exacerbate water scarcities,
lead to increased conflict over uses.

Declining Biodiversity
« 3 times as many freshwater species as

land species lost to extinction
» Need for habitat restoration
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Water Resources Challenges

Governance

» Determining proper roles for Federal,
State, local and non-government entities

» Gaps in jurisdiction as watersheds
cross political boundaries

» Perceived lack of national direction on
water resource issues

Continued Pressure on
Federal Budget

* More older people = more entitlement spending, less available for
discretionary programs

» Rigorous analysis needed to ensure projects and programs are prioritized
to ensure greatest value for taxpayer funds

Legislative Changes

« Changes in legislation and appropriations have major effect on
how soon goals can be achieved. Uncertainty requires flexibility. @
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USACE AEEroach to Adagtation

»>Collaborative
»>Comprehensive

»Consider scales

»Capacity-building
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Response to Climate Change
Program Vision

Nationally consistent

Practical and cost-effective approaches
Reduce vulnerabilities to water infrastructure
Risk-based framework

Collaboration with other Federal science and
water management agencies, other levels of
government, academia, and stakeholders.

®
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Civil Works Climate Change Activities

Intergovernmental
Collaboration

International
Water Resources

T\

Overarching Policy Context
CEQ Interagency Task Force on Adaptation
Adaptation Technical Work Groups

» Federal - both bi-lateral
& multi-lateral
collaborations with other
Federal water
management & science
agencies.

Local & State Agencies

OASA Civil
Works

HQUSACE Civil Works

—synchronize with
local and regional
plans to incorporate
adaptation activities
into water resources

Academia & NGO'’s —
leverage GCC science
promulgated in
cooperation with other
partners & stakeholders

FV FY 11

\ 4
Response to Global Change [ICIWaRM]
Climate Change Sustainability
MSC'’s, Districts, PCX’s, ERDC, IWR J
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USGS Circular 1331

» The four major Federal
water resources agencies:
U S

L]
g

3 Climate Change and Water Resources Management:
A Federal Perspective

= To evaluate practices of federal | g
agencies to incorporate climate | Vo=
change considerations into %
activities related to Nation's
water resources

= Provide foundation for future
policies

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

Report released as USGS Circular 1331

February 2009 o
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RCC Program - Three Parallel Tracks

» Vulnerability “stress-tests™ within the CW O&M
portfolio of built and natural projects

= Regional climate change impact assessments

» Risk-informed methods and policies
= Water control and reservoir systems operations

= Hydrologic frequency analysis — extreme events floods &
droughts under changing conditions

= Coastal vulnerability
= Ecosystem restoration
= Climate uncertainty — scenario planning

» Pilot studies — e.g., San Francisco District

®
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Hydrology to Support Adaptation

» Enable management of hydrologic extremes due
to climate variability.

» Shift from a stationary paradigm to one of
constant evolution that takes into account
changing physical and socioeconomic
processes.

» Hydrological tools and methods are needed to
ensure that USACE systems and projects
remain adaptable and sustainable over time as
the frequency and magnitude of extreme events

change. @
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Non-Stationarity Workshop

» January 2010: Workshop on Wokshop o Nty g

Frequency Analysis, and Water Management

January 13-15, 2010

Nonstationarity, Hydrologic pa
Frequency Analysis, and Water [Fae=gs oo
Management

» Focused on alternatives to the
assumption of stationarity in
hydrologic frequency analysis.

Colorado Water Institute
Information Series No. 109

ﬁcsa}}l:\l
- T
e £ @3
3 |
science for a changing wor

US Army Corps gMy

of Engineers Ui
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Risk Management
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Hydrologic
Model )
ChsE \ Land Cover
Spatial Change

Downscaling

Demand
Model

Collaborative

Climate Change and Water Working Group Workshop, Aug 2010
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uidance & Policy:
Sea Level Change Adaptation

U.S. Army Corps of Engineers
CECW-CE ‘Washington, DC 20314-1000

2 Cireular
. Ma. 1165-2-211 1.July 2009

Expires 1 July 2011

I = = Water Resource Policies and Authorities
n I n e e r I rC u a r -— -— INCORPORATING SEA-LEVEL CHANGE CONSIDERATIONS
g IN CIVIL WORKS PROGRAMSE
n ]
! 1 1 I 1. Purpose. This circuler provides United States Army Corps of Engineers (USACE) guidance
a I e S O a n n I n for incorporating the direct and indirect physical effects of projected future sea-level caang
p p , maraging, planning, engineering, designing, constructing, operating, and maintaining USACE

projects and systems of projects; and in regulatory actions. Recen climate research by the
Intergovernmental Panel on Climate Change (IPCC) predicts continued or accelerated global

L] L] ]
warming for the 21st Ceatury and possibly beyond, which will canse a continued or accelerated
, , rise in global mean sea-lzvel Impacts to coastal and esmarine zones caused by sea-level change

must be considered in all phases of Civil Works programs

u i d a n Ce re I eased J u Iy Departmsant of the Army EC1165-2-211

2. Applicability. This Circular applies to all USACE elements heving Civil Wotks

]
responsibilities and is applicable to all USACE Civil Works activities. This guidance :s effective
. immediately, and supersedes all previous guidance on this subject. Districts and Divisions shall

Blaas with imnlementing this suidancs
Slems with implementing this guidance.

3. Distribution Statement. This publication f approved for public release; distribution is

[ ] [}
UI lcertall ltles. o
» 4. References. Required and related references are at Appendix A. A glossary is inclnded at the

end of this document.

= How fast will ice sheets S —

1. USACE water resources management projects are planned, designed, constructed and
operated locally or regionally. For this reason, it is important to distinguish between global mean

l I l e It ; sea level (GMSL) and local -‘:ar “relative”) mean sea level (MSL). At any location, changes in
u

local MSL reflect the integrated effects of GMSL change plus changes of regional geclogic.
oceanographic, or atmospheric origin as described in Appendix B and the Glossary.

L]

. b. Potential relative sea-level change must be considered in every USACE coastal activity as
far mland as the extent of estimated tidal inflnence. Fluvial studies (such as flood studies) that
include backwater profiling should also include potential selative sea-level change in the starting

L] ?
rse :

water surface elevation for such profiles where appropriate  The hase level of patential refative

®
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Uncertainty in Future Sea Levels:
Sea-level Change & Coastal Vulnerability

500 — Observational Record

» Multiple scenario
approach -

» Vulnerability of USACE  |© "] e
Coastal Projects to Sea- |~
Level Change

> Multi-agency effort b 5 Il%ﬂw %
- I 1] % ‘1_\._7/ .;:f} - D-.m«,rfre uuuuuuuuuuuu
> Engineer Technical ” *%
Letter L
= Guidance to inform T
. . . ’ A\
planning and engineering v
studies.
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Vulnerability Assessments

» Different scales, simultaneous, not sequential
> Regional-scale screening
= Build on existing tools and data
= Regional integrated business line analyses

> Basin-level & more detailed project-level
screening

= Capitalize on current studies of at-risk projects (e.g.,
American River, Missouri River)

= Developing and testing methods for adapting to
climate change

» Results will drive adaptation priorities

®
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Conducting Vulnerability Assessments

» Build on existing tools:
= USGS Coastal Vulnerability Index (CVI)
= US Forest Service Fire Management System
= EPA Regional Vulnerability Assessment Tool
= Visualize in Watershed Investment Decision Tool

» Build on existing data:

= Program for Climate Model Diagnostics and
Intercomparison (PCMDI) archive of GCM and
downscaled data

» Consider where climate is changing fastest or is

most severe

®
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Watershed Investment Decision Tool

’ﬁ Watershed Investment Decision Tool

USACE WIDT Watershed selected: SAN GABRIEL (18070106) .
Map View & Flood Damage Reduction Metrics »
Region District w | Name Value | Chart
View: Watershed 180701(
Div/Dis LOS ANGELES 2 Symbaol SPL
ot WIDT Index 428498 [ [——
Gol | HUG Max GV risk 3 ——
Business Line HUG Min CWI risk 3 —
. HUC Dam Count 28 o—
() None
Dam High Hazard 12 —
(7) Composite of All Business Lines
X P Length of Coastal Structures 0 ]
() Asset Management Mumber of Coastal Structures 2 T
(©) Emergency Operations Population Density, Forecast 2010 156208 ]
(©) Environmental Restoration Santa Man & Population Density, Forecast 2015 1732.53 |
@ Flood Damage Reduction In FEMA Flood Zone A 1] |
©) Hydropower In FEMA Flood Zone VE
(2) Navigation
O Rﬁcreatinn F i & ) Searc h us
1 " Y mas Woods Hole Science Center
(@) Regulatory ' ol = == [ [WHSC Home [[ Aesmorch [ [ Techooiogy || Pubkcatons | Gata |[Peosi [ rooram Summaries || Locaton [ Contact Us |
() Water Supply National Assessment of Coastal Vulnerability to Sea-Level Rise
E Robert Thisler, Joff Willams. Enka Hammar-Klose
YWoods Hole Freld Center. Woods Hole. MA
v
-I =5 This project, within the
L = USGS Coastal and
4 { Marine Geology
- AL Pr m' nal
Search for Projects wmﬂ . ave Aosmsament Saaks o
B = - objectively determine
Search by Project Name i ; rigfopl Ak bl
Gﬁgh.-‘l‘nmuﬁUu ~ B HUSGS e ] Dati, and bl o1
- — - afMaxico coasts. Through
tha usa of a coaswl vulnerability indax, or C»I lhm n_wl.uw @ risk that physical changes
will occur as sea-level rises is quantified based on the following critena: tidal range,
wave height, coastal slope, shoreline change, geomarphology, and historical rate of
22 relative sea-level rise.




Adaption for Ecosystem Restoration

»Compilation of ecosystem climate impacts &
responses (FY 10)

*Framework for ecosystem vulnerability assessment

»Gap analysis for ecosystem restoration program
(FY 10-11)

=\Work with science agencies to develop strategies to
address science needs

» Guidance for consideration of climate change in

ecosystem restoration projects (FY 11-13)
=Strategic planning with partners
*Environmental benefits, ecosystem services, and trade-

off analyses
=Risk and uncertainty, adaptive management ®
23
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Global Change Sustainability (GCS)

» Implement adaptation measures at USACE projects

= Update drought contingency plans

= Evaluate reservoir reallocation or re-operation for
contemporary needs

= Conduct Sustainable Rivers Program demonstration

projects w/TNC
= Revised frequency analysis for floods and coastal storms
= Develop guidance for ecosystem restoration planning

» Collaborate with Federal, state and local agencies to
develop management strategies for dealing with sea
level change and changes in coastal storm intensity

» Address mitigation in addition to adaptation
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Map not to scale!
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Thank You!
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Back-up Slides

®
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NIDIS Pilot Study:
~ Southeast-ACF Pilot

National Integrated Drought
Information System (NIDIS) — a
NOAA-led interagency effort to
develop a drought information system
for “better informed and more timely
drought-related decisions, leading to
reduced impacts and costs.”

USACE participation in NIDIS pilot
study will develop tools so
stakeholders in the basin agree on

current drought conditions.
i

®
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Pilot Studies

Coastal Ecosystem Sea-Level Change
Planning Study (SAJ) Planning Study (SPN)

Multipurpose Reservoir
— O&M: Flood, fish &
wildlife, water quality,
water supply, recreation,
leveraging UNESCQO

Beach Renourishment —
CG (NAD)

Multipurpose Reservoir
— Basin approach to
drought planning (SAM)

®
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External Experts
USGS
NOAA
Navy
FHWA
HR Wallingford, UK
University of Southampton, UK

Heidi Moritz, NWP
Team Lead for
Engineering

Stu Townsley, SPD

Pacific Ocean Division

MAILCOH
Cinly

=
MILCOH
Conby

Procedures to Evaluate Sea Level Change

Impacts, Responses, and Adaptation
Engineering Technical Letter Team

Mike Mohr, LRB

Division

Great Lukes und

ississippi Valle

Atlantic
Division

John Winkelman, NAE
Jeff Gebert, NAP
Larry Cocchieri, NAD
and PCX

John Furry, HQ

Henri Langlois, IWR
Team Lead for
Planning

Lauren DeFrank, IWR

Mike Wutkowski, SAW

Susan Rees, SAM

Dennis Mekkers, SAM

Matt Schrader, SAJ
Glenn Landers, SAJ

Justo Pena, SWG

Tom leth POH

Julie Rosati, ERDC

Andy Garcia, ERDC ®

Crane Johnson, POA
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Global Change & Sustainable Development:
Risk Management Framework

L Sustainable Development
(‘Vision’, Goals)

Multiple Future
- Integrated Water Resources Mgmt
(IWRM)
Over Entire ﬂv
Project zfe-Cycle Climate Adaptation

Across All CW's (e.g. IFM, IDM, infrastructure)

Business Areas

Adaptive Management
(Forecasting, monitoring, modeling)
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