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Predicting Coastal Change

Gulf of Mexico Science Projects

Probability of overwash during category 1-5 hurricane landfall 
Hilary Stockdon

Hotspot of Accelerated Sea Level Rise, U.S. Northeast

(Plotted are differences in SLR rates)

Coastal Hazards
Sea Level Rise and Storms

Nest survived overwash event

Nest failed

What morphological features 

are important to plovers and 

how will these features evolve 

if see-level rise rates change? 

Coastal change hazards:  Probabilities of dune 

erosion, overwash, and inundation during category 1 -

5 hurricane landfall on Gulf of Mexico beaches

Techniques have been applied to projects with federal 

partners:  

 NWS coastal change forecasting.  

 FEMA remapping.  

 NPS hurricane planning.



Predicting Coastal Change

Coastal Hazards
Sea Level Rise and Storms

Assessment of Potential Coastal-
Change Impacts Hurricane Irene 
Friday Aug. 26th
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Predicting Coastal Change

Coastal Hazards
Sea Level Rise and Storms

Pea Island Ranger Station, Coastal-
Change Impacts Hurricane Irene
Wednesday, August 30, 2011
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Predicting Coastal Hazards: Coastal Vulnerability
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Predicting Coastal Change: Having a Good Baseline
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Gulf of Mexico Historic Shoreline Changes

Gulf of Mexico Science Projects

National Assessment of Shoreline Change Web Mapping 

Application provides a national map view of short- and long-

term shoreline change evaluations, and historical and 

modern shorelines. This map includes data layers compiled 

in support of the U.S. Geological Survey's (USGS) National 

Assessment of Shoreline Change Program.
http://coastalmap.marine.usgs.gov/ArcIMS/Website/usa/GoMex/
shoreline_change/viewer.htm

Brazos River

1930-1938

Surfside Beach



Submarine Groundwater Discharge 

Gulf of Mexico Science Projects
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Using 222Radon activities and 

streaming resistivity measurements 

to calculate diffuse seepage.  

Here the higher radon activities 

(warmer colors) are potentially 

associated with higher rates of 

diffuse seepage.



Submarine Groundwater Discharge 

Gulf of Mexico Science Projects

~12-m

Oyster Reef

From Whitaker et al. 2011, CERF-2011

Similar geomorphic controls in Texas:  Copano Bay, TX



Lidar representation 
of berm, 07/14/11

Coastal Response to Mitigation

The Chandeleur Island Emergency Oil Spill Mitigation Sand Berm:  a natural 

laboratory to observe barrier island evolution and sediment transport 

Aerial photograph of 

berm, 01/03/11

Lidar

Swath

Developing new technologies: integrated marine-based Lidar

topography / swath bathymetry system 

Berm breach and 

disintegration

Gulf of Mexico Science Projects

New 

breach

Berm 

gone

OBSERVATIONS after 

passage of T.S. LEE

04 sep is still high 

water level, but….



Airborne LIDAR, Data Processing, and Analysis

Repeat Lidar surveys of the Berm and 
Chandeleur Islands, LA

In collaboration with WCMG, National 

Assessment project, and USGS NGPO

Establish a modern, elevation-based shoreline 

~1 Billion Lidar data samples acquired in 2009 

and 2010

Image courtesy Ann Gibbs, USGS

North Slope Coastal Alaska Airborne Lidar Acquisition and 
Processing

Using Lidar to establish a modern, elevation based shoreline
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Barataria Feasibility Study: USACE – New Orleans District

Geologic investigation and identification of sand resources
Sand resources, regional geology, and 
coastal processes for the restoration 
of the Barataria Barrier shoreline.

Kindinger, Jack; Flocks, James; Kulp, 
Mark; Penland, Shea; Britsch, L. D.; 
Brewer, G.; Brooks, G.; Dadisman, S.; 
Dreher, C.; Ferina, N.

USGS Open File Report 2001-384
http://pubs.usgs.gov/of/2001/0384/re
port.pdf

Evolution and preservation potential 
of fluvial and transgressive deposits
on the Louisiana inner shelf: 
understanding depositional processes 
to support coastal management

James Flocks, Michael D. Miner, David 
C. Twichell, Dawn L. Lavoie and Jack
Kindinger

Geo-Mar Letters (2009) 29:359–378
http://www.springerlink.com/content/
85571r85265231n2/
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http://pubs.usgs.gov/of/2001/0384/report.pdf
http://pubs.usgs.gov/of/2001/0384/report.pdf


Louisiana Barrier Island Comprehensive Monitoring Program (BICM)

Bathymetric and Historical Seafloor Change (1869 – 2007)
and Geologic Framework

Gulf of Mexico Science Projects



Louisiana Barrier Island Comprehensive Monitoring Program (BICM)

2006 Bathymetry, Barataria 

Region, Louisiana

Shoreline loss (1880 -

1980)

Shoreline loss (1880 - 2006)

Area shown
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Geologic Framework/Seafloor mapping

Bathymetry Ship Is. 

Pass

2006-2007

Chandeleur Islands

2009 - 2010 Mississippi Barrier Islands
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Deployment of a chirp subbottom profilerGeophysical Investigations, GOM, 2006 - 2011
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Geologic investigations, Mississippi Barrier Islands
USGS Northern Gulf of Mexico Hazards and Susceptibility (NGOM)
USACE-Mobile/USGS Mississippi Coastal Improvement (MsCIP)

Sea floor/subbottom surveys
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Petit Bois Pass

2010 Bathymetric survey

Study

location
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Geologic investigations, Mississippi Barrier Islands
Conceptual model for the development of
the offshore shoals and Petit Bois Pass

Pre-Holocene

transgressive-marine
ravinementPre-Holocene

Gulf of Mexico
Miss. Sound

terrace

4,000 - 5,000 yBP

still-stand

terrace (?)

terrace

200+ yBP

Mobile Bay ETD

200 yBP

fluvial deposits

seafloor

CHIRP profile
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Geologic investigations, Mississippi Barrier Islands

Near surface sand deposits
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Questions?

 Jack Kindinger, Oceanographer

 727-803-8747 x3018

 jkindinger@usgs.gov


