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Climate Change Impacts along 
Virginia’s Coasts? 

Virginia Beach 
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Sea-level Hot Spots 

Sallenger et al. (2012) 
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“Burning” Research Questions 

• Where is the sand going? 
• How much sand moves around? 
• Over what time scales does sand move? 
• What are the mechanisms that make sand 

move? 
• Where are the reservoirs and what role 

do they play on the overall system? 
• What happened to the barrier island in 

the past and what will happen to them in 
the future? 
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Research Questions: Short Version 

• “Morphodynamics” 
• Climate change?  Eustatic 

sea level 
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Conceptual Model ⇔ Hypothesis 

(FitzGerald et al., 2007) 
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Database Used to Test Hypothesis 
• Tidal prism changes (1800s-present) 

• ADCP surveys, empirical… 
• Island, marsh, bay area changes 

• GIS analyses of aerial imagery 
• Shoreline change (1800s-present) 

• Shoreline migration reversals (non-linear) 
• Textural change (spatial) 

• Onshore, nearshore 
• Geologic framework 

• Seismic reflection profiling 
• Storminess (frequency and intensity) 
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Fenster et al. (2016) 

med. sand fine sand 

Mean Grain Size (mm) 
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Method: 95% Dunn interval 
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Fenster et al. (2008) 

Shoreline Change 
Analyses 
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Fenster et al. (2008) 

Shoreline Change 
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U.S. Naval Research Lab hyperspectral imager abroad the 
International Space Station 



Tidal Prism – Dynamic Method 

• Point measurements  
at 3 upward looking  
ADCPs ≈ 4 weeks Metompkin 

Inlet 

Wachapreague  
Inlet 

Quinby Inlet 

Fenster et al. (2011) 

Inlet Area Tidal 
Prism Flood vs. Ebb 

   Metompkin ↓ 
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Ebb 

   Wachapreague ↑ ↑ Ebb 
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Climate Change? 
Summary of Results 
• Yes 

• Grain-size trends 
• Shoreline migration rates 
• Inlet widths ↑ 
• Island areas ↓ 

• No 
• Bay area ↓ 

• Questions 
• Ebb-tidal delta (growth or decay)? 
• Tidal inlet dominance (ebb or flood)? 
• Tidal prism? 
• Back barrier marsh area? 

 



Overarching Conclusions 

• Difficult to ascribe climate 
change processes to 
morphologic changes that have 
occurred along the Virginia 
barrier islands since 1800s 

• Within noise of trends (signals) 
• Storms (extratropical) and 

sediment budget (fluxes) seem 
to control morphodynamics 
over these time scales 
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NASA: Wallops Flight Facility 

 

• A Story Unfolding 
• A Conceptual 

Model Appearing 
• Shoreline 

Change 
• Textural 

Analysis 

• Empirically Testing 
the Model 

• Some Conclusions 
• From Here… 

 



Mutual Missions: TNC, U.S. FWS, NPS 
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Mission 

THE MISSION OF THE NATURE CONSERVANCY IS TO CONSERVE LANDS AND WATERS 
UPON WHICH ALL LIFE DEPENDS.   

 

THE U.S. FISH AND WILDLIFE SERVICE IS WORKING WITH OTHERS TO CONSERVE, 
PROTECT, AND ENHANCE FISH, WILDLIFE, PLANTS, AND THEIR HABITATS FOR THE 
CONTINUING BENEFIT OF THE AMERICAN PEOPLE. 

THE MISSION OF:  

THE NATIONAL PARK SERVICE SHALL PROMOTE AND REGULATE THE USE OF 
FEDERAL AREAS KNOWN AS NATIONAL PARKS, MONUMENTS AND RESERVATIONS . . . 
… TO CONSERVE THE SCENERY AND THE NATURAL AND HISTORIC OBJECTS AND THE 
WILD LIFE THEREIN AND TO PROVIDE FOR THE ENJOYMENT OF THE SAME IN SUCH 
MANNER AND BY SUCH MEANS AS WILL LEAVE THEM UNIMPAIRED FOR THE 
ENJOYMENT OF FUTURE GENERATIONS 



Enhancing Coastal Resilience on Virginia’s 
Eastern Shore 
• A  N F W F  H U R R I C A N E  S A N D Y  C O A S TA L  R E S I L I E N C E  P R O J E C T  



Coastalresilience.org 
• A Global Community of practice 

/34 



Web-based mapping platform with apps 
• M A P S . C OA S TAL RESI L I E NC E. OR G  



PROJECT GOAL 
Provide science-based tools to 

develop locally-relevant climate-
hazard mitigation actions that include 

nature-based solutions.  

Engage  communities 

Demonstrate natural 
infrastructure 

projects 

Research efficacy of 
natural infrastructure; use 

results to parameterize 
models 

Create decision-
support tool to deliver 

model outputs 

 Promote nature 
based solutions 
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Flood & Sea Level Rise 

 

• STORM SURGE 

/38 



Down the Road…  

• Additional research 
• Evolutionary history/chronology of the VBIs 
• Sediment budgets 
• Island, inlet, backbarrier dynamics 
• Storm response 

• Proposal submitted to NASA in support 
of MACRI collaboration 
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