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Trends, Regional Tidal Gauges, 1900-2008



Tidal Gauge, Gloucester Point, 1900-2008



Tidal Gauge, Sewell’s Point, 1900-2008



Rising Sea Levels, East Coast



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
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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 orange 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.
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Norfolk 
Terminals

East Ocean View 
Redevelopment

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)
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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 dissipate 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



Major Storms in H.R., 1970-2008



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

www.wetlandswatch.org

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



What Needs To Be Done
1) We need to recognize the nature of our challenge   

and place it high on our regional priority list.

2) We need more and better information.

• We need precise regional ground mapping (LIDAR)-
-- “Light Detection And Ranging” is an optical remote sensing 
technology that uses laser radar pulses to measure things.  In this 
case, it is the ground and is done from an airplane.  Some regional 
jurisdictions already have some of this information, or are in the 
process of acquiring it.



• We need improved GIS information.  Literally, we 
need to know what’s what, and where it is, in our 
region.

• We need better information on ground 
subsidence.   Most of the ground east of Route 17 
is slowly sinking and this is an important reason 
why our sea level problem is larger than it is in 
other East Coast metro areas.  



3)  We need to do “what ifs” (“if we do 
nothing”) over the next several decades and 
the rest of the century---how much 
inundation will there be and where will it 
occur?

• We need to compute prospective damages 
relating to the “what ifs”

• We need to focus on plausible remedies

• Poquoson provides a good example.



Poquoson Structural Count



Estimated Losses, Poquoson  (AMEC)



Damaged Structures, Poquoson



• I would like HRPDC to consider going 50/50 with Old 
Dominion University on a project to do a Poquoson-like 
study for the entire region once we have LIDAR-quality 
mapping available.  A primary aim will be to generate 
credible financial data that you can use at home as you 
talk to constituents and council members.  This will not be 
the last word on the subject, but it will focus attention.  
However, we need to know precisely what is at stake.

• Old Dominion University President John Broderick has 
designated water inundation as a priority University 
research area and ODU has brought together 
oceanographers, engineers and economists to tackle 
problems, consider solutions and seek funding. 



4)   More ahead on federal advisory and funding 
possibilities for any additional mapping 
needed, remedial actions (on- and off-shore 
defenses, building codes, storm surge gates, 
evacuations, etc).  

We can become a funded test regional site 
because: (a) our water problems may be more 
severe than those of most other regions; (b) 
our military presence; and, (c) most other large 
metro areas along the Atlantic Coast are not 
yet focused intently on the problem.
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