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  Project supported the following national climate change plans, 
policies and directives: 
 The President’s Climate Action Plan 
 
 Executive Order 13653: “Preparing the United States for 

Impacts of Climate Change.” 
 
 The DHS Climate Change Adaptation Road Map 
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ME CCA RRAP Project Summary  

Presenter
Presentation Notes
The Regional Resiliency Assessment Program (the RRAP) began in 2009 to better address the need to conduct assessments of interconnected infrastructure on a regional basis

The goal of the program is to identify opportunities to strengthen resilience; we do this through research, vulnerability assessments, and regional analysis 

What are the overall benefits of the RRAP?
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 Assess climate change related impacts and vulnerabilities to 
lifeline sector infrastructure systems  

 Identify dependencies, interdependencies, and cascading 
effects of the loss of regional infrastructure systems  

 Identify gaps in our understanding of regional or sector specific 
issues related to climate change impacts to critical 
infrastructure resilience 

 Provide data and develop methodologies to help the region’s 
communities and businesses better understand and manage 
the risks associated with extreme weather and other impacts of 
climate change 

 

ME CCA RRAP Objectives 



JAN 14 APR 14 NOV 14 DEC 16 MAR 14 OCT 14 

Phase 2 
Climate Change Adaptation Assessment 
• Conduct CI Life-line Workshops: 

• Energy  (Electric & Fuel) Life-line Sector 
• Transportation Life-line Sector 
• Telecommunications Life-line Sector 
• Water/Waste-water Life-line Sector 

• Conduct Capstone Facilitated Discussion 
to  Determine Stakeholder  Adaptation 
Planning  Resource Requirements 

• Identify Federal Resources to  Support 
State and  Local Adaptation Planning 

Phase 1 
Initial Engagement 

• Identify and Engage with 
State and Local 
Stakeholders 

• Assess  Utility of USG 
Climate Data Initiative 
(CDI)  and Climate 
Resilience Toolkit (CRT) to 
Support State and Local 
Adaptation Planning  

 
 

Phase 3 
Climate Change Adaptation  

Implementation  
• Conduct Adaptation Planning 

TTX employing USG Climate 
Resilience Toolkit  Five-Step 
Planning Process 

• Provide Data, Tools and 
Expertise to Support State 
and Local  Adaptation 
Planning  Initiatives 
 
 
 

1. Assessment of State and 
Local Adaptation Planning 
Initiatives 

 
 

 

 
1. Results from Adaptation Workshops 
2. Results from Capstone Facilitated Discussion 
3. Interim Resiliency Assessment 

 
1. Assessment of Life-line  Sector 

Dependencies/Interdependencies 
in the Casco Bay Region 

2. Final Resiliency Assessment  
 

MAINE CLIMATE CHANGE ADAPTATION RRAP 
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 Are there critical nodes in the lifeline functions that could be 
impacted by climate change? 

 Are there critical dependencies or interdependencies that 
could be affected by the projected impacts? 

 Does your organization have existing adaptation plans or 
strategies? 

 What are the barriers that prevent active and effective 
adaptation planning? 

 What does your organization need to move forward with its 
adaptation planning efforts? 

Workshop Focus Questions 
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 USGCRP Third 
National Climate 
Assessment 

 Climate Data 
Initiative 
(data.gov/climate) 

 Climate Resilience 
Toolkit 
(http://toolkit.climate.
gov) 

Federal Resources Employed 
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Climate Change Adaptation 
Challenge  
 The vast majority of infrastructure is still being designed for a static climate 
 Design standards and tools use historical records (e.g., rainfall, temperature) 
 Standards drive design to avoid liability in the event of failure 
 Unless design reflects a changing climate, failure is more likely   

 Barriers to climate change adaptation 
 Lack of local-level modeling of temperature and precipitation changes 
 Lack of high-resolution climate scenario data to justify starting adaptation projects 
 Lack of a local framework for adaptation planning 

 “Two issues are lack of routinely available data that’s useful at the local scale and 
experts who can translate science-based findings into policy objectives. We simply 
don’t have that cadre built yet of knowledgeable people who can consult and offer 
the advice.” 

—Alice Hill, National Security Council, White House, June 2015  speech on 
mainstreaming climate risks into U.S. Government Planning 

 

Presenter
Presentation Notes
The President’s Climate Action Plan (2013) addressed the need for a collaborative effort to combat the ongoing impacts of climate change that are becoming more prevalent; the plan directly addressed the need for increased resilience of buildings and infrastructure. 

Past experience as planner (transit, roadways, military bases, etc…).  Thousands of project meetings going on now (planning and design decisions being made now that will impact infrastructure built in coming decades and will last perhaps through the end of the century).  Experience with Argonne (water system planning using historical records, regional power system planning not considering changing temperatures, etc…).   

“Barriers” source: Association of Climate Change Officers, Climate Adaptation: A Survey of Concerns Facing Organizations, http://www.accoonline.org/downloads/ACCO-Report-AdaptationSurvey-March2013.pdf  

Source of Alice Hill quotation, June 22 speech at the Wilson Center on Mainstreaming Climate Risks Into U.S. Government Planning: http://www.newsecuritybeat.org/2015/07/alice-hill-mainstreaming-climate-risks-u-s-government-planning-we-care-deeply/  
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 Casco Bay Estuary Partnership is serving as RRAP implementation host organization 
 Will convene workshops with local municipalities on the use of RRAP products 
 Using radar and climate data to inform ongoing projects  

 Gulf of Maine Research Institute Community Resilience Informed by Science 
Experience (C-RISE) program to use all RRAP products  

 City of Portland is requesting immediate assistance using storm surge modeling and 
rainfall analysis to inform large-scale waterfront redevelopment planning  

 City of South Portland is interested in using storm surge modeling tool to assess 
impacts to industry and infrastructure along Fore River 

 Maine DOT Hydrology and Environmental Divisions will use IDF curve report and data 
to inform NEPA and hydraulic design  

 Local universities (UMaine, Bowdoin, USouthern Maine) are utilizing climate modeling 
data and manual, references to RRAP in their programs  

 NOAA’s Northeast Regional Climate Center (NRCC) at Cornell is hosting and utilizing 
climate, radar, and IDF products  
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Outcomes 
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 Through our network of stakeholders and mission partners, we will continue to share 
the latest climate change information; participate in State, local, and regional climate-
change-related planning and information exchange events:  
 Maine Prepares (the annual preparedness conference for the entire State)  
 New England Federal Partners  
 NOAA’s Northeast Regional Climate Center, etc. 

 Assist other IP Regions to further their understanding of the impacts of climate-change-
related severe weather on critical infrastructure 
 Climate Data User Guide under consideration for use in TX  and CA RRAPs 
 Electric power heat wave analysis is informing Region 1 RRAP 
 Hydrological analysis methodology being used for NJ RRAP 
 Radar and hydrological analysis being considered for NYC RRAP, etc…   

 Support IP/IDR  by advising on critical infrastructure development and recovery issues 
related to climate-change-driven severe weather events in affected communities and 
facilitating coordination with critical infrastructure owners and operators 
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Outcomes 
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1. Regional Climate Modeling (RCM) 
2. Radar-Based Rainfall Data 
3. Intensity Duration Frequency (IDF) Curve Development 
4. Storm Surge Modeling 
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Implementation Activities 

Presenter
Presentation Notes
The general theme of these proposed activities is to bridge the gap between climate data and what is needed to directly inform resilient infrastructure adaptation.  
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 Increases spatial resolution of climate 
model output: 1- to 2-degree grids 
(global scale) to 1/8-degree grids 
(regional scale)  

 Downscaling involves using Argonne’s 
supercomputing facility to perform 
multiple runs of a regional climate model   

 Produces projections of the following: 
 Average and maximum annual 

precipitation 
 Average and maximum annual 

temperature 
 Other climate stressors identified 

by stakeholders 
 Multiple time slices: mid-century, 

end of century 
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Regional Climate Modeling 

Source: Argonne National Laboratory EVS Division (2015)   

 

Projected Trend in the Average Number of Heat Waves per Decade 

Projected Average Annual Maximum Precipitation (Greater than 99%)  

Presenter
Presentation Notes
Top figure shows projected changes in the average number of heat waves across the State per decade. Although increases in heat waves are not widespread by mid-century, a significant increase in the number of heat waves is projected by the end of the century  across the Casco Bay Region. While heat waves are defined as two consecutive days with temperatures above 90°F, the trends shown in top figure may actually indicate prolonged periods several weeks in length where temperatures remain above 90°F. Heavy precipitation is also projected to increase across the State. Bottom figure shows the heaviest (greater than 99th percentile) daily precipitation projections under the RCP8.5 (high) scenario.
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Dissemination of Model Results (Data Portal) 
Using a Globus-based Data Distribution Model 
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 Infrastructure models (e.g., electric, natural gas, petroleum, water, transportation 
systems) can be coupled to climate models to assess climate hazards 

 For example, Argonne is using the EPfast (electric) model as part of an analysis of the 
impacts of mid-century increased temperature on Maine’s electric grid to 
 Determine impacts on the capacity of power plants, transmission lines, and 

transformers, as well as growth in demand 
 Identify implications on overall grid performance via load flow simulation 

 Results show that increasing temperatures affect seasonal electricity demands (e.g., 
increased cooling demand in the summer), power plant output, and transmission line 
capacity, which could cause rolling brown-outs if electric infrastructure does not adapt 
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Using Downscaled Climate Data to 
Drive Infrastructure Impact Models 
 
 

Regional climate models, coupled with infrastructure modeling and analysis, 
can inform planning decisions that will result in design and construction of 
more resilient infrastructure in the future. 
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 Key science question: Is the RCM output 
(12-km resolution) refined enough to resolve high-
intensity localized precipitation events?   

 To answer this question, we used National Oceanic and 
Atmospheric Administration (NOAA) Weather 
Surveillance Radars to create high-resolution (200-m) 
rain maps to feed into hydrological models to analyze 
the impact on stream and culvert flow 

 More than 10 years of 10-minute-resolution retrievals 
were performed, generating a 1-Tb database of rainfall 
maps and a “look-up table” to identify extreme events  

 Provides full spatial coverage of an area, as opposed to 
extrapolating area rainfall information from point-
measurements (e.g., rain gauge stations) 

 A report and data from this task are available on the 
Northeastern RRAP web site   
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Radar Climatology of Rainfall over 
Portland, Maine 

Source: Argonne National Laboratory 
EVS Division (2016) 

Presenter
Presentation Notes
 A Ten-year Radar Climatology of Rainfall over Portland, Maine (report) and Average rainfall rates from KGYX radar over Maine (data) available on Northeastern web site. http://www.northeastern.edu/resilience/rrap/ 

Figure: An single snapshot of an intense rainfall event moving towards Portland. The white circle is the location of the radar which is approximately 20km from the downtown area. The figure shows two distinct lines of precipitation with areas over 100mm/h in a very narrow band (far less than 12km wide). 
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 The City of Portland recommended the Back 
Cove area as a test site and provided storm 
water management model (SWMM) data 

 A two-dimensional (2-D) hydraulic model was 
constructed to simulate flow on streets, roof 
tops, and subsurface drainage system 

 Incorporated outputs from radar analysis  

 Radar data at 250-m resolution captured 
spatial variation that cannot be identified based 
on very limited hourly rain gage stations  

 Used the radar data for input to the 2-D 
hydrological/hydraulic model 

 A report and data from this task will be 
available on the Northeastern RRAP web site 
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Source: City of Portland, Maine 
SWMM data showing drainage network 

IDF Curves for Portland, Maine 
 

 
 

Presenter
Presentation Notes
 http://www.northeastern.edu/resilience/rrap/
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 Projected sea level rise in the region will amplify the effects of storm surge 
 Increasing storm inundation areas 
 Increasing wave action impacts 

 Coastal infrastructure that is vulnerable to inundation and marine 
infrastructure will experience increased loading associated with storm surge 
waves 
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Storm Surge Modeling 
 

Source: National Center for Computational Hydroscience and Engineering 
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 The National Center for Computational Hydroscience and Engineering 
(NCCHE) developed three nested model resolutions for preliminary storm 
surge analysis of an extreme, Sandy-like hurricane    

 These models produced data on hydrodynamics (e.g., wave height and 
direction), sediment transport (e.g., erosion), and wind field (e.g., speed and 
direction)  

 

17 

Storm Surge Modeling (Cont.) 
 
 

Portland ME grid 

Saco River grid 

Gulf of Maine grid 
Level 2: Medium 

East-Coast grid 
Level 1: Coarse 

Level 3: Fine 

Source: National Center for Computational Hydroscience and Engineering 
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 Develop risk analysis for selected critical infrastructure utilizing simulation 
results  
 Risk-based prioritization of assets based on the probability and 

consequence of flooding 
 Data on water surface elevation and flow depth at critical locations to 

inform future resilience and adaptation design activities  
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Storm Surge Modeling (Cont.) 

Source: National Center for Computational 
Hydroscience and Engineering 

Source: National Center for 
Computational Hydroscience and 

Engineering 
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Regional Climate System Assessment Framework 
 

Source: Argonne National Laboratory 
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 Northeastern University: Center for Resilience Studies: 
http://www.northeastern.edu/resilience/rrap/ 

 NOAA’s Northeast Regional Climate Center (NRCC) at Cornell: 
http://precip.eas.cornell.edu/   

 State of Maine Climate Change Adaptation Toolbox: 
http://www.maine.gov/dep/sustainability/climate/adaptation-toolkit/index.html 

 University of Maine Climate Change Institute: 
http://climatechange.umaine.edu/    

 Gulf Maine Research Institute’s Community Resilience Informed by Science 
Experience (C-RISE):  http://gmri.org/ 

 Senator Angus King Podcase: http://www.king.senate.gov/inside-maine-
podcast 
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Data and Report Repositories 

http://www.northeastern.edu/resilience/rrap/
http://precip.eas.cornell.edu/
http://www.maine.gov/dep/sustainability/climate/adaptation-toolkit/index.html
http://climatechange.umaine.edu/
http://gmri.org/
http://www.king.senate.gov/inside-maine-podcast
http://www.king.senate.gov/inside-maine-podcast
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William DeLong 

PSA ‒ Maine District 
DHS/NPPD/PSCD 

207-432-5975 
William.delong@hq.dhs.gov 

 
 

Duane Verner, AICP 
Risk and Infrastructure Science Center 

Global Security Sciences Division 
Argonne National Laboratory 

919-368-4908 
dverner@anl.gov 
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For more information, 
please contact: 

mailto:William.delong@hq.dhs.gov
mailto:mclifford@anl.gov
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