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Resources 

●Chesapeake Bay Program, 2016. Climate Resiliency Workgroup. 
Recommendations on Incorporating Climate-Related Data Inputs and 
Assessments: Selection of Sea Level Rise Scenarios and Tidal Marsh 
Change Models to Inform the Chesapeake Bay TMDL 2017 Mid-Point 
Assessment (August 5, 2016). 

 

●Johnson, Z., M. Bennett, L. Linker, S. Julius, R. Najjar, M. Mitchell, D. 
Montali, R. Dixon, 2016. The Development of Climate Projections for 
Use in Chesapeake Bay Program Assessments. 
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Recommended 2025 Modeling Climate Inputs 

Variable Input Modeling Run 
Completed 

Uncertainty Analysis 
Component 

CO2 427 ppm Watershed Model No 

Potential 
Evapotranspiration  

Hargreaves-Samani Watershed Model Yes 

Hamon Watershed Model Yes 

Temperature RCP 2.6 Ensemble Median Yes 

RCP 4.5 Ensemble Median Watershed Model, 
WQSTM 

Yes 

RCP 8.5 Ensemble Median Yes 

Precipitation Historical Trend (+3.1%) with 
no Δ Intensity 

Watershed Model 
 

Yes 

Historical Trend (+3.1%) with 
Δ Intensity 

Watershed Model 
 

Yes 

Sea Level Rise 0.17 meters Yes 

0.3 meters WQSTM Yes 

Wetland Loss NWF SLAMM Model Runs 
(2008) 

WQSTM Yes 

NOAA SLR Viewer (Marsh 
Migration) 

Yes 



Variable Input Modeling Run Completed Planned Uncertainty 
Analysis Component 

CO2 487ppm Watershed Model No 

Potential Evap. Hargreaves-Samani Watershed Model Yes 

Hamon Watershed Model Yes 

Temperature Six GCM Analysis: 2040 and 2060  WQSTM (prior methodology but not 
recommended by CRWG 

No 

RCP 2.6 Ensemble Median Yes 

RCP 4.5 Ensemble Median Watershed Model Yes 

RCP 8.5 Ensemble Median Yes 

Precipitation RCP 2.6 Ensemble Median     

RCP 4.5 Ensemble Median Yes 

RCP 8.5 Ensemble Median Yes 

Sea Level Rise .3 meters WQSTM   

0.5 meters WQSTM Yes 

0.8 meters Yes 

Wetland Loss NWF SLAMM Model Runs (2008) WQSTM Yes 

NOAA SLR Viewer (Marsh Migration) Yes 

Recommended 2050 Modeling Climate Inputs 
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Rainfall projections using the trends in 88-years of annual PRISM[1] data 

Change in Rainfall Volume 
2021-2030 vs. 1991-2000 

PRISM (red dots) and NLDAS (blue dots) data are shown 

[1] Parameter-elevation Relationships on Independent Slopes Model 
Kyle Hinson 

Major Basins PRISM Trend 

Youghiogheny River 2.1% 

Patuxent River Basin 3.3% 

Western Shore 4.1% 

Rappahannock River Basin 3.2% 

York River Basin 2.6% 

Eastern Shore 2.5% 

James River Basin 2.2% 

Potomac River Basin 2.8% 

Susquehanna River Basin 3.7% 

Chesapeake Bay Watershed 3.1% 







Image Source: CAPT Emil Petruncio, USN, PhD 

Relative Sea Level Rise (Annapolis MD) 



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

USACE Sea Level Change Curve Calculator 



coast.noaa.gov/floodexposure 

Coastal Flood Exposure Mapper 



US Climate Resilience Toolkit  

toolkit.climate.gov 



Siting & Design Guidance 

Source: DDOE (2016) 



Project-level screening tools 
 

Planning Tools & Resources 



Step 1: Project Screening 

Screening 

What is the CBP key action being considered? 

Will the action be substantially influenced by climate change? 

Step 2: Climate Smart Considerations (category 1) 

Climate Change Effects on the Stressors and Systems 

What stressor(s) need to be addressed by or accounted for in the 

action (e.g., water quality, habitat loss)? 

What are the key climate change impacts (direction, magnitude, 

mechanism, uncertainty) on the stressor(s)? 

Over what timeframe will key climate change impacts affect key 

action? Are there seasonal patterns or other short- or long-term 

temporal factors of the climate change effects of concern? 

How is progress toward key action/performance targets 

measured? 

Step 3: Climate Smart Considerations (category 2) 

Climate Change Implications for Functionality of Actions 

How will climate change impacts on the stressor(s) impact 

effectiveness of the action? 

How will climate change impacts directly on the resource or the 

action impact effectiveness of the action? 

What are climate change-related time frame considerations or 

constraints on achieving or implementing the key 

action/performance target [e.g., urgency, synergies or 

dependencies on other work plans/actions]? 

What changes are needed to adapt the action to accommodate the 

combination of direct and indirect climate change effects over the 

target periods for implementing the action or work plan? Or are 

there other ideas for actions suggested by these results? 

Step 4: Climate Smart Redesign 

Statement of the Climate-Smart Redesigned Action or 

Reformulated Strategy 

 

Climate Smart Decision-Making 

Source: Final Report: Climate Resiliency Analysis and Decision-Making Matrix and Implementation Methodology (in press). Tetra Tech.  



NAVFAC. 2017. Climate Change Installation Adaptation and Resiliency: Planning Handbook 



Reference Documents 
 

Planning tools & resources 



Resilient BMPs:  Capitalize on Co-Benefits 

Sector BMP Name Climate Adaptation Flood Control Energy Efficiency

Urban Urban Shoreline Management 4.0 1.0 0.5

Urban Urban Forest Buffers 3.5 3.5 4.0

Urban Dirt & Gravel Road Erosion & Sediment Control 2.5 1.5 0.0

Urban Urban Stream Restoration 2.5 3.5 2.5

Urban Bioretention/raingardens 2.0 3.5 3.0

Urban Bioswale 2.0 3.5 3.0

Urban Imperv ious Surface Reduction 2.0 3.0 1.0

Urban Urban Grass Buffers 2.0 2.0 1.0

Urban Urban Growth Reduction 2.0 3.0 1.0

Urban Urban Tree Planting 2.0 2.0 4.5

Urban Wet Ponds 2.0 3.0 1.0

Urban Wetlands 2.0 3.5 1.0

Urban Abandoned Mine Reclamation 1.0 3.0 3.0

Urban Advanced Grey Infra. 1.0 0.0 1.0

Urban Dry Detention Ponds 1.0 2.5 0.0

Urban Dry Extended Detention Ponds 1.0 2.5 0.0

Urban Erosion and Sediment Control 1.0 1.5 0.0

Urban Filter Strip Runoff Reduction 1.0 3.0 0.0

Urban Filter Strip Stormwater Treatment 1.0 3.0 0.0

Urban Filtering Practices 1.0 1.0 1.0

Urban Infiltration Practices 1.0 3.0 1.0

Urban Vegetated Open Channels 1.0 3.0 1.0

Urban Nutrient Management Plan 0.0 0.5 0.0

Source: Tetra Tech (2017) 





Thank you. 
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