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Virginia Climate Change Commission:Virginia Climate Change Commission:
Climate Change ImpactsClimate Change Impacts
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• At Least 2.3 feet of sea level rise (up to 5.2 feet) in 
next 100 years

• 3.1 o C increase in average temperature

• Increase in Rainfall Intensity (~11%)

Presenter
Presentation Notes
The Virginia Climate Change Commission made a number of recommendations along those lines that Wetlands Watch wanted – Wetlands Watch’s executive director was appointed to the Commission.



Sea Level Rise Sea Level Rise –– VirginiaVirginia’’s Biggest s Biggest 
ChallengeChallenge



EPA 2009

Recent Historical Sea Level RiseRecent Historical Sea Level Rise
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Rise +

Fall -

Hot

Cold

Presenter
Presentation Notes
This is where the last slide plots out in the cycle of sea level rise and fall.



Glaciers 2 miles thick over New York = 
Sea Level 360 feet lower

Recent Historical Sea Level RiseRecent Historical Sea Level Rise



John Earle /Virginian-Pilot

MID-ATLANTIC COASTLINE  ~ 20,000 Years Ago

- 360 Feet

www.wetlandswatch.org

Presenter
Presentation Notes
At glacial maximum, the sea level drops and the shoreline is at the shelf break, some 60 miles off of our shore.  The last time this happened was at the glacial max about 14,000 years ago.



Recent Historical Sea Level RiseRecent Historical Sea Level Rise
Last “Big Melt” of glaciers = oceans 4-6 m 
above present sea level with +3 o C 
temperatures
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(+5 m)

Eastern Shore
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~ 35 million 
years ago
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Presenter
Presentation Notes
The line along the Suffolk Scarp is thought to be an old interglacial shoreline – it is also the rim of the meteor impact crater from the James shoreline north.  The “dog leg” bend to the north in the James and York rivers were caused by their being diverted over the old crater rim.

All the land to the east of the Scarp is at risk from inundation.



Recent Historical Sea Level RiseRecent Historical Sea Level Rise



The Cost of Holding Back the Sea, Titus, et al

Land Sinking

Land Rising

www.wetlandswatch.org

One foot

Presenter
Presentation Notes
These graphs from NOAA show the rate of sea level rise over the last 100 years.  The highest rates are along the Gulf cost where subsidence is a factor. The Mid-Atlantic is also showing a steady one-foot per century rise.  Alaska is actually rising, relative to the ocean, due to the land upthrust because it is on the leading edge of the North American plate.



Virginia has the highest NOAA current and predicted sea level 
increases on East Coast 

With 2’ of sea level 
rise over 100 years, 
Virginia stands to 
lose between 50 and 
80 percent of its tidal 
wetlands.
Wetlands Watch - 2007

EPA 2008
www.wetlandswatch.org

Presenter
Presentation Notes
This map from the 2009 EPA study on sea level rise shows rates of sea level rise under existing (lower) rates.  It clearly shows that our rates of relative sea level rise are among the greatest in the nation.  When you look at population figures, Hampton Roads is the largest population center at greatest risk from sea level rise outside of New Orleans – and that is New Orleans with 1.4 million people – its pre-Katrina levels.

Some population centers are larger (Miami) but not sinking as fast.  Some population centers (Galveston) are sinking faster but are much smaller.  It is likely that Hampton Roads will be the bell weather for what happens with sea level rise.



Wetlands at risk from Sea Level 
Rise in mid-Atlantic

EPA 2009

Blue, Red, Orange, and Brown 
reaches will all see wetlands 
converted to open water at 
current predicted rates of sea 
level rise

www.wetlandswatch.org

Presenter
Presentation Notes
This is from the 2009 EPA study on sea level rise – the red, blue, and brown areas are at high risk of turning into open water (wetland loss) with the rates of sea level rise predicted for the next century.



Planning Grant: 2008 – Develop a local government- 
based adaptation strategy to protect the coastal 
ecosystem (wetlands) from climate change impacts

– examine outreach and education tools as well as 
legal authorities to address the problem 

www.wetlandswatch.org

Wetlands Watch Adaptation Efforts



GOAL:  Develop a local government-based adaptation 
strategy to protect the coastal ecosystem (wetlands) 
from climate change impacts

PROBLEM…

1) No one cares about wetlands…

2) Discussions of “climate change” generate 
controversial distractions

3) No one wants to “adapt” (pay money, forego gain, 
experience inconvenience) to an event decades away



Virginia has the highest NOAA current and predicted sea level 
increases on East Coast 

Outside of New 
Orleans, Hampton 
Roads is largest 
population area at 
highest risk from Sea 
Level Rise in the US
Wetlands Watch - 2007

EPA 2008
www.wetlandswatch.org

Presenter
Presentation Notes
This map from the 2009 EPA study on sea level rise shows rates of sea level rise under existing (lower) rates.  It clearly shows that our rates of relative sea level rise are among the greatest in the nation.  When you look at population figures, Hampton Roads is the largest population center at greatest risk from sea level rise outside of New Orleans – and that is New Orleans with 1.4 million people – its pre-Katrina levels.

Some population centers are larger (Miami) but not sinking as fast.  Some population centers (Galveston) are sinking faster but are much smaller.  It is likely that Hampton Roads will be the bell weather for what happens with sea level rise.



Sea Level Rise is Here/NowSea Level Rise is Here/Now

Storm Surges Make Sea Level Rise Storm Surges Make Sea Level Rise 
““RealReal””



DATE STORM TYPE ABOVE MHHW

August 23, 1933 Hurricane 6.27 feet

September 18, 2003 Hurricane Isabel 5.12 feet

March 7, 1962 Ash Wednesday Storm 5.05 feet 

November 12, 2009 Veterans Day nor’easter 4.99 feet

September 18, 1936 Hurricane 4.92 feet

September 16, 1933 Hurricane 4.36 feet

November 22, 2006 Thanksgiving nor’easter 3.96 feet

October 6, 2006 Columbus Day nor'easter 3.76 feet

January 28. 1998 Twin nor’easters (#1) 3.26 feet

September 16, 1999 Hurricane Floyd 3.21 feet

February 5, 1998 Twin nor’easters (#2) 3.12 feet

Source – NOAA Tides and Currents www.wetlandswatch.org

Presenter
Presentation Notes
Chart of storm surges at Sewells Point in Norfolk over the last 83 years (since gauge was put in service in 1927).
Surges have been “normalized” to current sea levels (some of the older storms were at 1’ or more lower levels) and measured as feet above mean higher high water = the line where the spring tides come on a full or new moon.



MLW
MSL

MHW
MHHW

Limit of Development

www.wetlandswatch.org

Mean Higher High Water = lower limit of development, settlement

Presenter
Presentation Notes
The use of MHHW as a standard gets to the issue of how much usable/habitable/built out land is actually getting flooded?  Inundation of the zone up to high tide is not really a meaningful figure since no one lives below high tide and little critical infrastructure is located there.
MHHW is the point at which people start locating houses and infrastructure and flooding above this line begins to give an indication of impact on people and communities.
Given that houses remain in their locations for up to 100 years on average, the use of normalized storm surges gets to the issue of how a past storm compares to today’s storm in terms of usable land inundated – the land above today’s MHHW. 



Source – NOAA Tides and Currents www.wetlandswatch.org

DATE STORM TYPE ABOVE MHHW

August 23, 1933 Hurricane 6.27 feet

September 18, 2003 Hurricane Isabel 5.12 feet

March 7, 1962 Ash Wednesday Storm 5.05 feet 

November 12, 2009 Veterans Day nor’easter 4.99 feet

September 18, 1936 Hurricane 4.92 feet

September 16, 1933 Hurricane 4.36 feet

November 22, 2006 Thanksgiving nor’easter 3.96 feet

October 6, 2006 Columbus Day nor'easter 3.76 feet

January 28. 1998 Twin nor’easters (#1) 3.26 feet

September 16, 1999 Hurricane Floyd 3.21 feet

February 5, 1998 Twin nor’easters (#2) 3.12 feet

Presenter
Presentation Notes
Illustration with two nor'easters from 2006 – not extreme storms.



Source – NOAA Tides and Currents www.wetlandswatch.org

DATE STORM TYPE ABOVE MHHW

August 23, 1933 Hurricane 6.27 feet

September 18, 2003 Hurricane Isabel 5.12 feet

March 7, 1962 Ash Wednesday Storm 5.05 feet 

November 12, 2009 Veterans Day nor’easter 4.99 feet

September 18, 1936 Hurricane 4.92 feet

September 16, 1933 Hurricane 4.36 feet

November 22, 2006 Thanksgiving nor’easter 3.96 feet

October 6, 2006 Columbus Day nor'easter 3.76 feet

January 28. 1998 Twin nor’easters (#1) 3.26 feet

September 16, 1999 Hurricane Floyd 3.21 feet

February 5, 1998 Twin nor’easters (#2) 3.12 feet

- 1.5 feet in 
1906

Presenter
Presentation Notes
In 1906, these storms would not even register  on a list of top storm inundation to today’s zone of habitation in Norfolk.



DATE STORM TYPE ABOVE MHHW

August 23, 1933 Hurricane 6.27 feet

September 18, 2003 Hurricane Isabel 5.12 feet

March 7, 1962 Ash Wednesday Storm 5.05 feet 

November 12, 2009 Veterans Day nor’easter 4.99 feet

September 18, 1936 Hurricane 4.92 feet

September 16, 1933 Hurricane 4.36 feet

November 22, 2006 Thanksgiving nor’easter 3.96 feet

October 6, 2006 Columbus Day nor'easter 3.76 feet

January 28. 1998 Twin nor’easters (#1) 3.26 feet

September 16, 1999 Hurricane Floyd 3.21 feet

February 5, 1998 Twin nor’easters (#2) 3.12 feet

+2.3 feet 
in 2106

www.wetlandswatch.org

Presenter
Presentation Notes
In 100 years, these storms will surpass the “storm of record” for inundation impact on today’s zone of habitation.
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Presenter
Presentation Notes
To illustrate, this is a view of the Hague in Norfolk, settled at the start of the 20th Century in Norfolk.  The trash can is a reference point for the elevation.



Built 1904 Built 1902
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Presenter
Presentation Notes
This is the Hague during the October 2006 nor’easter.  Note the two older buildings in this picture, illustrating the longevity of buildings.  These buildings survived the storm of record in 1933.



1933 Hurricane - storm of record

Oct ’06 nor’easter in 1906

Same nor’easter in 2106

www.wetlandswatch.org

Presenter
Presentation Notes
These lines on the apartment building show what is up.  Today’s nor'easter, coming in 1906, would have flooded to the bottom line.  The 1933 hurricane flooded to the top line – the same place that the 2006 nor’easter will reach when it hits in 100 years.



Veterans’ Day Noreaster

www.wetlandswatch.org

~ 5 feet



DATE STORM TYPE ABOVE MHHW

August 23, 1933 Hurricane 6.27 feet

September 18, 2003 Hurricane Isabel 5.12 feet

March 7, 1962 Ash Wednesday Storm 5.05 feet 

November 12, 2009 Veterans Day nor’easter 4.99 feet

September 18, 1936 Hurricane 4.92 feet

September 16, 1933 Hurricane 4.36 feet

November 22, 2006 Thanksgiving nor’easter 3.96 feet

October 6, 2006 Columbus Day nor'easter 3.76 feet

January 28. 1998 Twin nor’easters (#1) 3.26 feet

September 16, 1999 Hurricane Floyd 3.21 feet

February 5, 1998 Twin nor’easters (#2) 3.12 feet

+ 2.3 ft.

www.wetlandswatch.org



Examples of Climate Change Examples of Climate Change 
ChallengesChallenges



www.wetlandswatch.org

Presenter
Presentation Notes
Hurricane surge map of Norfolk – blue areas are 4-5 feet, areas that will by 2107 go under regularly with a +2 foot base and a spring tide (full and new moon tides are about ½ the normal tide range higher and llower) and bit of a storm – not a big blow but a regular storm or wind event from NE for two or three days



What Does 2.3 feet of Sea Level Rise Mean for Storm What Does 2.3 feet of Sea Level Rise Mean for Storm 
Surge?Surge?

Category 1 storm surge = 4 feet

www.wetlandswatch.org



What Does 2.3 feet of Sea Level Rise Mean for Storm What Does 2.3 feet of Sea Level Rise Mean for Storm 
Surge?Surge?

2.3 feet of Relative Sea Level Rise

Category 1 storm surge = 4 feet

+

www.wetlandswatch.org



What Does 2.3 feet of Sea Level Rise Mean for Storm What Does 2.3 feet of Sea Level Rise Mean for Storm 
Surge?Surge?

In 100 years, a Category 1 hurricane surge will 
flood today’s Category 2 surge zones (6-8 feet)

Cat 1

SLR

www.wetlandswatch.org



Light Rail
Norfolk 
General 
Hospital

St. Patrick’s

ODU

N S Piers

www.wetlandswatch.org

Norfolk 
Terminals

East Ocean View 
Redevelopment

2110 Category 1 Surge Flooding

Presenter
Presentation Notes
This is Norfolk’s category 2 storm surge map which becomes Norfolk on a Cat 1 hurricane in 2107 – four foot surge (cat 1) on a 2 foot higher base = 6 feet.  With warmer oceans, storms will reach farther north than in the past (warm water keeps a hurricane going/cold water takes the energy out)



The information is preliminary 
and has not been verified.  
It is provided only for the 

purpose of this presentation.

NN 
Shipyard

NASA/ 
USAF
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Ft. Monroe 
Redevelopment

Presenter
Presentation Notes
This is Hampton’s storm surge areas – red is category 1 (regularly inundated in 100 years) and orgnge is category 2 (a category 1 surge in 100 years).
Note Ft. Monroe and how sea level rise should affect decisions to build there today – a residence has a useful life of 100 years on average, so a house put on the open land there will be at great risk in about 50 years.



Hampton’s Bayside and location of 
proposed development

Chesapeake Bay

www.wetlandswatch.org

Beach Rd.

Presenter
Presentation Notes
In a photo view of that circle – a developer “found” six legacy lots on this marsh knob – lots platted years ago and never developed.  But they can be developed now, by right, with no zoning review required because they are grandfathered in.

The city of Hampton has been trying to stop this development for obvious reasons – they will not be able to get emergency services to this location in a storm event.  But they are being blocked and have been to the state supreme court and back trying to stop the development.

With 2.3 feet of sea level rise, this knob will become an island, the marsh behind the beach will become open water, and the connecting road at top will be inundated regularly – this is not a smart development.



$4.5 million program in Norfolk $4.5 million program in Norfolk ––

$26 million state$26 million state--wide in Virginiawide in Virginia

www.wetlandswatch.org

Presenter
Presentation Notes
This is a  house in Norfolk in Larchmont – one of about 6 houses raised along this street after Hurricane Isabel.  FEMA’s post disaster program pays to raise houses and other structures out of harms’ way = in this case spending about $130,000 per house.



www.wetlandswatch.org

Presenter
Presentation Notes
Take another look at this house….



House fine.  Roads, storm water systems, etc.????

www.wetlandswatch.org

~$1.24 million

Raise one block 18”

Presenter
Presentation Notes
This is the house recently – safely raised – but with a modest blow out of the NE, the water is now on the street.  People in this neighborhood have to move their cars on a spring tide cycle, facing inundation on a regular basis.  The city of Norfolk is now considering raising this road – one block raised 18” at an estimated cost of $1.1 million.  When the houses were raised, there was no “life cycle costing done of that decision.

Do the math:  the houses were raised to continue their productive use and the property taxes they produced.  If each house provides $2,000 a year in taxes, and there are 6 houses, it will take nearly 150 years to repay the taxpayer investment in these homes ($130,000 per home to raiseX6 homes =$780,000 = $1.1 million for the road /$12,000 per year in property taxes from those homes.)



Front-Line City in Virginia Tackles Rise in Sea

www.wetlandswatch.org

Presenter
Presentation Notes
Work has started in the late summer of 2010 to reset the utilities and raise the road to fix the flooding.



Hampton Roads 2150??
(Cedar Island, VA)

Stephen M. Katz/Virginian-Pilot

Presenter
Presentation Notes
This is what happens when sea level takes away the land from under your house – is this where incremental decisions to raise our structures leads us?



Impact of Sea level Rise on Beaches

Presenter
Presentation Notes
This is the science behind the relationship between sea level rise and loss of beach – for each foot, you lose between 11 and 180 feet of beach – probably safe to assume at least 100 feet here.



300 FEET

Impact of Sea Level Rise on Virginia Beach

www.wetlandswatch.org

Presenter
Presentation Notes
At maximum replenishment, Virginia Beach is 300 feet wide



Impact of Sea Level Rise on Virginia Beach

2 foot sea level rise = loss of 
200+ feet of beach

2100 Shoreline 
(max)

www.wetlandswatch.org

Presenter
Presentation Notes
Assuming a two foot rise and the Braun rule, the beach narrows to around 100 feet.  At one hundred feet, it no longer can dissapate wave energy sufficiently – the first storm after the beach narrows to reach the boardwalk bulkhead will rebound and scour out the bottom – at that point you cannot replace the sand and the beach will disappear.  Offshore jetties and groins will help stall that but will change forever the nature of Virginia Beach



Virginia Beach – Summer 2007

www.wetlandswatch.org



Virginia Beach – Summer 2107

www.wetlandswatch.org



Hampton Roads # 10 in the World = total assets 
at risk from Sea Level Rise/Climate Extremes

www.wetlandswatch.org

Presenter
Presentation Notes
This OECD study ranked Hampton Roads as having a great risk from sea level rise – ranked 10th in the world in value of assets at risk from sea level rise.



New Point Comfort Lighthouse

Mathews, VA

From 1885 to now – shoreline has 
moved ½ mile

www.wetlandswatch.org

Climate Change Impacts Can be Seen Now in Climate Change Impacts Can be Seen Now in 
VirginiaVirginia



Mathews Coastline on the Move Mathews Coastline on the Move –– whowho’’s responsible for s responsible for 
this house in 5this house in 5--10 years?10 years?

www.wetlandswatch.org

ROAD

Presenter
Presentation Notes
This is a section of beach in Mathews, VA along the Bay western shore.  This shoreline shows rapid erosion and exposure of mature trees and marshes – which have succumbed to inundation.  The shoreline is rolling westward about 4-10 feet a year and the house at the end of the point is in danger of being cut off.





Sea-level rise on VA’s Eastern Shore

Tangier 
Island

global sea level rise = +27.2 inches 
NWF Study on 
Ches Bay

Presenter
Presentation Notes
This map is from a sea level rise model done by the National Wildlife Federation to estimate risks to wetlands and the coastal environment.





Awareness and Urgency is Awareness and Urgency is 
GrowingGrowing



Private Insurance Companies “Blue Lining” Tidewater,VA

Allstate stopped writing new policies in 19 
coastal communities:
Accomack, Gloucester, Isle of Wight, King and Queen, 
Lancaster, Mathews, Middlesex, Northumberland, Northampton, 
Southampton, Surrey, Sussex, York counties and Chesapeake, 
Franklin, Hampton, Newport News, Norfolk, Virginia Beach

Nationwide withdrawing from any new coastal 
coverage

State Farm will not write new policies within 
one mile of shoreline

www.wetlandswatch.org

Farmer’s no longer doing business within two 
miles of ocean coast or one mile of tidal Bay

USAA – withdrawing new coverage

Presenter
Presentation Notes
In response, insurance companies are pulling out of the tidewater region.



We will see the ocean creep up into backyards 
and witness increased flooding during 
rainstorms and at high tide. Only those with no 
concern for the future can afford to ignore this 
development.

State of the Region – Hampton Roads 2009

Economic Impact Becomes Clearer

www.wetlandswatch.org



Federal Response Has Started

www.wetlandswatch.org



Recognition is 
growing of key role 
federal agencies will 
play in adaptation…

www.wetlandswatch.org



Climate Adaptation Planning is Climate Adaptation Planning is 
Already Underway in VirginiaAlready Underway in Virginia



Storm Surge/Sea Level Rise Adaptation has Started

www.wetlandswatch.org



2010 Comprehensive Economic Development Strategy 
(CEDS)

“Vision Hampton Roads”

Threats

• Flat/Slow Port Growth Forecast

• Decrease in DoD Spending

• Continued Deterioration of Infrastructure, Traffic

• Competition from Other States for Military Forces Based in the Region

• Rising Sea Levels and other Potential Impacts of Climate Change

• Lack of Ultra Broadband Infrastructure (High-Speed Internet 
Telecommunications)

• Lack of Regional Water Strategy

IV. ANALYSIS OF ECONOMIC DEVELOPMENT PROBLEMS AND

OPPORTUNITIES



www.wetlandswatch.org

FEMAUS DOT
Federally-Mandated Planning Opportunities



Climate Change

Climate change poses a serious and growing threat to Virginia’s roads, 
railways, ports, utility systems, and other critical infrastructure. Higher 
temperatures, rising sea levels, increased potential of flooding, more 
buckled pavements due to heat, and lower employee productivity due to 
increased illness are some of the potential implications of climate 
change. Elevated atmospheric temperatures will lead to rising sea levels 
that will cause storm surges, coastal flooding, and erosion more severe 
than occurs today. Temperature rise and the threat of more frequent 
and intense heat waves can also seriously impair critical infrastructure 
such as roads and bridges as they will be more prone to failure due to 

t h t i d t ti ( 18)



4.2.4 Sea Level Rise





2.4 Climate Change and Sea Level 
Rise



Virginian Pilot August 26Virginian Pilot August 26thth, 2010, 2010

www.wetlandswatch.org





State/Federal Planning Efforts 

• Virginia Wildlife Action Plan (mandated/included in VA)

• Coastal Zone Program Plans (mandated/included in VA)

• Local and Regional Water Supply Planning (mandated)

• George Washington/Jefferson National Forest 
Management Plan update (mandated/will be included)

Natural Resources Planning Tools



Comprehensive Land Use PlanningComprehensive Land Use Planning

• Done in every locality every five years
• Takes a long-range view of locality’s development
• Public involvement guaranteed
• Can lead to changes in zoning, etc.



1-g Collaborate with local, 
regional, and state agencies 
in planning for climate 
change.

Planning for climate change 
can help county decision 
makers address the problem 
of sea level rise, and assess 
potential economic 
opportunities in responding 
to changing business and 
industrial markets. Such 
efforts should be done in 
conjunction with other 
government entities, 
including Northampton 
County, A-NPDC, and the 
Virginia state government.



Comp Plans Starting to Discuss Climate Change





Next Steps?Next Steps?



Mapping – Modeling - Impact Assessments

Begin to Develop Shoreline Solutions

Develop a Local Government “Toolkit” and start 
using it

Outreach and Education – Social Marketing to 
Generate a Response



High Resolution Digital 
Maps are on the way…

15 cm vertical (9” 
accuracy)



Burke Environmental Associates

Living Shorelines and Sea Level Rise

Migration Sea Level Rise

Breakwater Elevation



+ =

Local Government Adaptation Toolkit 
Nearly Finished!





The ChallengeThe Challenge

“Convincing people that you're right about an issue--say, the 
scientific consensus about the threat posed by global warming-- 
can seem vitally important, but in the end may be somewhat 
beside the point. In the long run, you have to move the debate 
beyond beliefs, and into incentives: lining up the economic 
and social incentives such that the right choices are the 
easy, natural ones To do that, we need smart and effective 
policies. Appeals to people's reason may help, but rational 
belief alone won't carry the day.”

Clark Williams-Derry, Sightline Institute

Presenter
Presentation Notes
IN the end, it is not enough to understand the risk.  We must develop incentives and education programs to change the way people think about shorelines and what we can do there.  Again, for 5,000 years we have not had to address this – now we do.



Summary…..

Sea Level Rise is being experienced today in Virginia – in 
tidewater we see it as higher storm surges, but it is real 
now. 

Localities must plan for sea level rise/climate change using 
land use, emergency management, economic, and natural 
resources planning tools – some Virginia localities have 
started.

Planning work must be accompanied by social marketing 
to develop public support for the expensive and disruptive 
adaptation work to come



STORM SURGE PROTECTION

Climate Change Work Pays off in the Present



Virginian Pilot Dec 5, 2010

If I’m Getting Wet, I want a Solution



IPCC

The Job is Never Done



www.wetlandswatch.org



LET’S TALK !



Now

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Middle Peninsula

www.wetlandswatch.org



+.39 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Middle Peninsula

www.wetlandswatch.org



+.69 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Middle Peninsula

www.wetlandswatch.org



+ 1 meter

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Middle Peninsula

www.wetlandswatch.org



Now

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Lower Peninsula

www.wetlandswatch.org



+.39 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Lower Peninsula

www.wetlandswatch.org



+.69 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Lower Peninsula

www.wetlandswatch.org



+ 1 meter

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Lower Peninsula

www.wetlandswatch.org



Now

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Southern Hampton Roads

www.wetlandswatch.org



+.39 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Southern Hampton Roads

www.wetlandswatch.org



+.69 
meters

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Southern Hampton Roads

www.wetlandswatch.org



+ 1 meter

National Wildlife Federation –Sea Level rise and Coastal Habitats in the 
Chesapeake Bay Region

Southern Hampton Roads

www.wetlandswatch.org
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