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2

CONTEXT:
CLIMATE, POPULATION, AND 
INFRASTRUCTURE PERFORMANCE 
DRIVE OUR STRATEGIC RESPONSES

THESE ARE INHERENTLY UNCERTAIN



3

If a man will begin with certainties, he will end in 
doubt; but if he will be content to begin in doubts, he 
will end in certainties.  

- Sir Francis Bacon, 1605

Essentially, all models are wrong, but some are 
useful.

- Sir RA Fisher quoted in George E.P. Box 1987

It’s impossible, irresponsible even, to be more 
precise than you can be accurate.

- Paul Kalanithi, New York Times 26 Jan 2014



OUTCOME: RELIABLE INFRASTRUCTURE 
PERFORMANCE IN CHANGING CONDITIONS

4

CLIMATE IS CHANGINGCLIMATE CHANGE IS WATER CHANGEWATER CHANGES AFFECT EVERYONE



CLIMATE CHANGE INTERACTIONS
5



MOTIVATION
• Water resources management missions and operations 

are very sensitive to changes in temperature and 
precipitation

• Climate change and variability can adversely impact our 
ability to provide services that support economic 
development and public health and safety

• Observed impacts to operating projects spurred USACE 
to begin activities to reduce USACE vulnerabilities and 
improve resilience to these impacts
o Late 1970s: changes in drought intensity and 

frequency
o Mid-1980s: changing sea levels
o Early 1990s: economic impacts of climate change
o Mid 2000s: plan and implement climate 

preparedness and resilience measures



ADAPTATION POLICY, PLANS, AND 
GOVERNANCE
• ASA(CW) Policy Statements: 2011 updated 2014
• USACE Adaptation Plans: 2011-2014, update 2015, no 

submittal required 2016
• Governance
o ASA(CW) is the DoD-designated agency Senior POC 

for Adaptation
o ASA(CW) is the agency Principle to the White House 

Council on Climate Preparedness and Resilience
o Chief of Engineering and Construction is the Chair, 

Committee on Climate Preparedness and Resilience
o Lead, CPR CoP serves as the technical lead

http://www.corpsclimate.us/adaptationpolicy.cfm

http://www.corpsclimate.us/adaptationpolicy.cfm


ADAPTATION POLICY, PLANS, AND 
GOVERNANCE
• USACE Adaptation roadmap is based on four 

strategies: 
1) Focus on Priorities to make progress 
2) Collaborate with internal and external experts
3) Improve Knowledge about relevant processes, 

impacts, vulnerabilities, and adaptation 
measures

4) Policy and Guidance to guide planning and 
implementation

• All are being applied to coastal climate change, 
climate hydrology, and impacts to reservoirs



STRATEGY 1: FOCUS ON PRIORITIES

• Infrastructure Resilience
• Vulnerability Assessments
• Supply Chain
• Risk-Informed Decision-Making for Climate 

Change
• Updated Methods
• Metrics and Endpoints
Nonstationarity



NONSTATIONARITY

From this…….  

10

To this……

Science Tool, guidance 
forthcoming

Nonstationarity
: essentially, 
the future does 
not resemble 
the past



STRATEGY 2: COLLABORATE

• Interagency archive of 
downscaled climate and 
hydrology

• Include national and 
international experts, 
interagency, academics, 
NGO, and private sector in 
developing technical 
guidance, tools, methods, 
and external peer review

• Interagency Climate 
Change and Water 
Working Group and coastal 
interagency groups support 
consistent approaches



STRATEGY 3: IMPROVE KNOWLEDGE

• Community of Practice 
builds capacity at district 
and division level

• Certified subject matter 
experts assist Project 
Delivery Teams and provide 
technical review

• Extensive interagency and 
expert team improving 
quality of downscaled 
climate information and 
hydrology for application      
at project/system level



STRATEGY 4: POLICY AND GUIDANCE

• Drought: Engineer Regulation (ER) 1110-2-1941 (1981)
• Sea Level Change: Engineering Circular (EC) 1105-2-186 

(1989), Planning Guidance Notebook: ER 1105-2-100 
(2000), EC 1165-2-211 & 212 (2009, 2011), ER 1100-2-
8162 (2013) and Engineer Technical Letter (ETL) 1100-2-
1 (2014)

• Datums: ER 1110-2-8160 (2009) and Engineer Manual 
(EM) 1110-2-6056 (2010)

• Climate-Impacted Hydrology: ETL 1100-2-2 (2014). 
Engineering and Construction Bulletin (ECB) 2010-10 
(2014) updated by ECB 2016-10 (2016), ETL 11-2-3 in 
publishing process (2017) 



IMPLEMENTATION

• All Civil Works coastal projects are datum-compliant and 
incorporate changing climate as part of planning and 
engineering

• Web accessible tools provide consistent, repeatable 
analytical results for incorporation of climate change 
impacts in hydrologic and hydraulic analyses performed 
by districts

• District staff conducting phased vulnerability screening 
assessments for existing infrastructure to account for sea 
level change, drought, and changing reservoir sediment



ECB 2016-25: GUIDANCE FOR INCORPORATING CLIMATE 
CHANGE IMPACTS TO INLAND HYDROLOGY IN CIVIL WORK 
STUDIES, DESIGNS, AND PROJECTS

• Requires Qualitative Analysis

• Resilience & Adaptability in 
Design & Decision making

• Key Components: 

 Literature Review

 Considers Trends in both 
past (observed) & projected 
(future) changes to 
hydrologic inputs

 Vulnerability Assessment 

 Nonstationarity Detection

15



LESSONS LEARNED FROM ATR: INCORPORATE 
CLIMATE AT THE START

• When?
 Upfront
 Fully Integrated

• Who?
 PDT Member
 Appropriate Expertise
 Collaboration

• Expected Impact?
 Risk Informed Decision Making
 Build Resilience  Reduce 

Vulnerabilities 

•

16



BACKGROUND FOR CPR COP COASTAL REVIEWS 
APPROACH, ASSESSMENT  METHODOLOGY

– BACKGROUND
1. CPR CoP reviewer with HQ team
2. Most reviews are feasibility studies in the three major 

business lines – Flood Risk, Navigation and Ecosystem 
Restoration 

– APPROACH
3. Check Technical Areas (Engineering/H&H): Datum, water 

levels important to the project, SLC projections
4. Check planning assumptions and information required by 

policy
A. 100 year planning horizon used 
B. FWOP mapping of SLC impacts (NOAA SLC Viewer) for 

100 year planning horizon



BACKGROUND FOR CPR REVIEWS 
APPROACH, ASSESSMENT  METHODOLOGY

– ASSESSMENT 
5. FWP - 0 to 50 year – economic justification
6. Design/target performance is typically optimized to year 

50 for one of the SLC scenarios 
7. Years 50-100 questions –

A. Can all or some elements of TSP be adapted?
B. Does TSP have adaptive capacity included in designs 

and costs 
8. Vet TSP Performance (mini-vulnerability assessment) in 

50-100 year time horizon against 3 SLC scenarios 
A. Use 4 planning metrics (efficiency, effectiveness, 

completeness and acceptability) to relate to climate 
policy



INLAND: KNOW YOUR STUDY AREA & DATA/TOOL 
AVAILABILITY

• History of Regulation, Land Use Changes, 
Data Quality

• What variables are critical to assessing the 
impact of your project on the hydrology of 
the basin? 

• What data is available in your basin? 

• Many resources have been developed for 
studies primarily affecting high flows 

• For other flow regimes:
• Literature Review
• Vulnerability Tool
• Reach out to CPR POCS for guidance 

File Name

19

First Order Statistical 
Analysis
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SUSTAINABILITY & RESILIENCE
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