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Definition – Adaptation is any action or strategy 
that reduces vulnerability to the impacts of 
climate change.  The main goal of adaptation 
strategies is to improve local community 
resilience, or the ability of a community to 
bounce back quickly from climate impacts  

What is adaptation? 



NOAA Adapting to Climate Change: A Planning Guide for 
State Coastal Managers 

 The Intergovernmental Panel on Climate Change 
 (IPCC):  adaptation is the "adjustment in natural or 
 human systems in response to actual or expected 
 climatic stimuli or their effects, which moderates harm or 
 exploits beneficial opportunities" (IPCC, 2007). 

What is adaptation 



• Strong political leadership, i.e., a “champion” 

• Institutional organization and coordination 

• Active stakeholder involvement, including cross-cutting 
advisory groups  

• Education and outreach program, citizen engagement 

• Appropriate, scale relevant climate change information 

• Decision making tools, including consideration of barriers and 
challenges to adaptation approaches 

• Funding for implementation of adaptation planning and 
actions 

• Research into future impacts 

• A continuous adaptive management approach  

Successful adaptation needs 











What impacts necessitate adaptation? 

Sea Level Rise 



Changes in Storm 
Frequency 

What impacts necessitate adaptation? 



Increased Flooding 

What impacts necessitate adaptation? 



Increased droughts 

What impacts necessitate adaptation? 



Increased 
Shoreline Erosion 

What impacts necessitate adaptation? 



What impacts necessitate adaptation? 



Critical Facilities 

What natural and built infrastructure is at risk? 



Transportation Networks: 
Low lying roads or bridges 

What natural and built infrastructure is at risk? 



Waste Water 
Treatment 

What natural and built infrastructure is at risk? 



Sewer Infrastructure 

What natural and built infrastructure is at risk? 



Stormwater Control 

What natural and built infrastructure is at risk? 



Coastal Development 
Communities 

What natural and built infrastructure is at risk? 



Wetlands 

What natural and built infrastructure is at risk? 



Dunes, beaches,  
Critical habitat 

What natural and built infrastructure is at risk? 



Aquatic habitat 

What natural and built infrastructure is at risk? 



Case Study: Keene, NH 

Threats: Flooding, water supply  

Responses:  
•Incorporated climate change considerations 
into comprehensive plan 



Case Study: Los Angeles, CA  

Threats: Sea Level Rise, hurricanes, storm surge, saltwater 
intrusion, flooding, temp extremes, drought, stormwater, 
precipitation extremes 

Responses:  
•Established new position: Climate Adaptation Division 
Director within Environmental Affairs Department  

•Million Trees LA Program  

•Procurement planning checklist to incorporate climate/
sustainability considerations 



Case Study: Seattle, WA  

Threats: Sea Level Rise, storm surges, changing water 
regimes  

Response:  
•Water reclamation and distribution technology added to 
WWTP  

•Increased property taxes to fund flood control  

•New major bridge with longer spans to avoid flooding impacts 

•Replacement of 57 small span bridges to accommodate 
floodwaters and debris  

•Pooled resources and partnership with the University 

•Enhanced and expanded GIS capabilities to assess 
vulnerabilities 

•Water reclamation and distribution system being built 



Case Study: Boston, MA  

Threats: Sea Level Rise, hurricanes, storm surge, saltwater 
intrusion, flooding, temperature/ precipitation extremes, drought, 
stormwater 

Responses:  
•Integrated adaptation plan that will both outline actions to reduce 
risks from likely climate impacts and coordinate 

•Planning for all new construction and major renovations of municipal 
facilities will evaluate the risks posed by climate change through 
2050 and “describe potential steps to avoid, minimize or mitigate 
those risks.”  

•Climate change impacts are considered for large private projects 
through reviews conducted by the Boston Redevelopment Authority 

•Major private development projects subject to review by BDC for 
potential CC impacts 

•Mayor’s initiatives focusing on adaptation 



Case Study: Milwaukee, WI  

Threats: Flooding, extreme precipitation  

Responses:  
•Watershed management and green 
infrastructure to improve water quality 
and flood storage-- 

•Tunnel for stormwater storage 
•Analysis of future stormwater 
•Infrastructure investments  
•Green infrastructure  



Case Study: Chicago, Il 

Threats: Flooding, extreme precipitation  

Responses:  
•Implement additional Green infrastructure–  

•downspout disconnections  
•rain barrels/ cisterns  
•inlet control system for CSOs  

•Economic impact analysis of predicted 
climate impacts 
•Prioritization process designed to 
maximize the use of limited resources 



How We Work –Projects 
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VNEMO Northern Virginia Communities 

Absolute Water Level  
(recorded at NOAA Tides & Current Gages) 

Event Date Elevation (feet) 

Hurricane Isabel Sept. 2003 7.19 

Hurricane Aug. 1933 6.99 

Corrected for relative 
sea-level rise to 2003 

Elevation (feet) 

7.19 

7.71 

Corrected for relative sea-
level rise at 2100, using 
average accelerated rate 

Elevation (feet) 

10.99 

11.52 
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VNEMO Northern Virginia Communities 

Scenario Definition 
Relative Sea Level 

Rise Rate 

Steady State 

Observed historic trend at Washington, D.C. 
gage.  

(NOAA Tides and Currents, Station 8594900) 

3.2 mm/year 
(1 foot by 2100) 

Average Accelerated 

Average projected sea level rise rate for the 
Chesapeake Bay region.   

(IPCC, 2007; STAC, 2008; and GCCC, 2008) 

11.6 mm/year 
(1.9 feet by 2050; 
3.8 feet by 2100) 

Worst Case 

Highest projected rate for the mid-Atlantic 
and Chesapeake Bay regions. 

(STAC, 2008; and GCCC, 2008) 

16 mm/year 
(2.6 feet by 2050; 
5.2 feet by 2100) 



VNEMO Northern Virginia Communities 

Future Global Sea Level Rise Projections to 2100 

100 mm = ~ 4 inches 

Medium growth emissions scenario  

Source:  IPCC 2007 - http://www.epa.gov/climatechange/science/futureslc_fig1.html 



VNEMO Northern Virginia Communities 

Hot Spots  

for Sea Level Rise 



VNEMO Northern Virginia Communities 

MHW <= 1ft 



VNEMO Northern Virginia Communities 

MHHW <= 2ft 



VNEMO Northern Virginia Communities 

MHHW+ 1FT SLR 



VNEMO Northern Virginia Communities 

MHHW+ 3FT SLR 



VNEMO Northern Virginia Communities 

MHHW+ 5FT SLR 









Middle Peninsula Virginia 



Mathews County, VA 



Mathews County, Virginia 
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Mathews on the move: loss of tax base 
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VNEMO Middle Peninsula 

VAC §15.2-1200 
General Power of Counties 



VNEMO Middle Peninsula 

Ask a duck hunter or bird watcher......migrations have shifted or are 

delayed 

Erosion, sedimentation and flooding concerns 

How will flooding impact the health, safety and welfare of constituents 

and how will local governments provide public services to these areas? 
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VNEMO Middle Peninsula 

•Raise  mile of road 10 inches= 

$320,000 
(no permits and environmental cost) 

•18% of Gloucester Area VDOT 
Secondary Road Budget 

www.wetlandswatch.org 



Cost of Public Safety 



www.wetlandswatch.org 

VNEMO Middle Peninsula 

Repetitively Flooded Infrastructure 





VNEMO Middle Peninsula 

Mapped and assessed the critical anthropogenic 
and ecological impacts as identified by the 
stakeholder  group 

Part II 

Create a Climate Change Advisory 
Stakeholder Committee to identify the critical 
anthropogenic and ecological impacts of 
climate change and sea level rise 

Part I 
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VNEMO Middle Peninsula 

County 
Anthropogenic 

Ecological Total Long term costs 
Short term Long term 

Mathews $63,984,342.58 $86,717,356.02 $589,732.79 – $8,593,569.70 $87,307,088.81 – $95,310,925.72 

Middlesex $41,541,858.60 $44,671,693.00 $63,990.61 – $932,469.41 $44,735,683.61 – $45,604,189.41 

Gloucester $25,885,992 $28,758,156.00 $695,464.67 – $10,137,634.63 $26,453,620.67 – $38,895,790.63 

King and 
Queen 

$10,790,810.41 $11,024,055.01 $1,217,772.89 – $17,745,360.94 $12,241,827.90 – $28,769,415.95 

Essex $8,280,739 $11,782,239.00 $300,552.25 – $6,280,217.50 $12,082,791.25 – $18,062,456.50 

King William $2,746,623.63 $2,811,867.75 $1,372,252.13 – $19,996,428.51 $4,184,119.88 – $22,808,296.26 



VNEMO Middle Peninsula 

Total Short term Costs of 
Selected Areas in the 

Middle Peninsula 

$157,470,131.60 – 

$211,916,046.90 

Total Long term Costs of 
Selected Areas in the 

Middle Peninsula 

$187,005,132.10 – 

$249,451,074.50 

Anthropogenic 

Ecological 
Short term Long term 

$126,230,366.20 $185,765,366.80 $4,239,764.75 – $63,685,680.69 
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 V   I   R   G   I   N   I   A 

Todd Janeski 
VNEMO Program Manager 
todd.janeski@dcr.virginia.gov 
804.371.8984 
www.virginianemo.net 


