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Tl Wetland erosion, 1930-2000

. Direct Remuoval

. Erosion
. Land

. Suhmergence

Research from 1960s claims that 2.7 miles
of wetlands reduces surge by 1 foot
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E la_process_change
. Direct Remuoval
. Erosion
. Land

. Suhmergence

LA coast
has 3 feet
relative
sea level
rise per
century

Wetland loss due to:

* Loss of sediments from river floods

* Man-made canals

» Wave action on shorelines

* Faults activated by energy drillings

» Sea level rise (0.5-1 feet since 1930)
 Saltwater intrusion kills vegetation from
above processes, enhancing erosion

Recent tropical cyclones (Georges, Ivan,

Isidore, Lili, Katrina, Gustav) have accelerated | One Cenfimeter = 2.608 Miles ‘
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Katrina_Envelope(WShaffer)(NoLevee-WithLevee)
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Deliverables (one-year project)

Wetland attenuation

 Examine Hurricane Rita USGS time series data and FEMA high-water
marks. Determine surge attenuation as a function of distance inland;
linear correlations versus vegetation type, density, and height for
several different wetland classification schemes.

« Multivariate relationships will also be examined using stepwise multiple
regression and parallel coordinate graphical techniques.

« Wave damping of Rita’s waves inland will be quantified through
harmonic series analysis, wavelet analysis, and a low-pass filter.

* Repeat analysis on other recent tropical cyclones in wetland regions
(i.e., Ike and Gustav).

* Preliminary surge model validation



Deliverables (one-year project)

NASA'’s Advanced Microwave Precipitation
Radiometer (AMPR) in Hurricanes Georges (1998)

 Compliments tide gauge data; will examine surge in Hopedale and
Delacroix marshes

« Examine surge redistribution along Mississippi River Gulf Outlet, ridges,
levees, and Intercoastal Waterway. Multivariate relationships will also
be examined using stepwise multiple regression and parallel coordinate

graphical techniques.
 Develop a protype multiple regression model from AMPR data during
surge events.



DAILY Gage height, feet

USGS 873745257 Crooked B, HH of L, Cuatro Caballo near Delacroix
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Preliminary work, Hurricane Rita



- Water-level sensor al site LCS
- Co-located baromatric and water-level sensor at site LCT
- Sensor lost o hurricane at site LC10
(7.38)- Maximum water-level elevation at site LC8b (feet above NAVD 88)

il
ol TN >30 - Land-surface elevation (fest above NAVD 88) Gulf of Mexico

20 Miles

20 Kilomaters




Pressure sensor strapped to a power pole at site LC4 near Vinton, La.
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USGS HWM TimeSeries for Harmonic(Sensor LC8b)
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USGS HWM TimeSeries tor Harmonic(Sensor LA11)

Water Elevation
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USGS HWM TimeSeries for Harmonic(Sensor LC11)
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USGS & FEMA Sensor Location VS Surge Elevation During Rita
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Location VS Surge During Rita (Longitude -94.0 to -93.6)
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Reduction of waves on
storm surge by wetlands
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Peak Wave Height(teet) for USGS Gauges during Rita

-93.8 -93.6 -93.4 -93.2 -92.8 -92.6 -92.4 -92.2

3o 3o

29.8

29.58

29§ g g

-a4 -93.8 -93.6 -93.4 -93.7 -83 -92.8 -92.F -92.4 -g92.7



USGS HWM Gauges during Rita
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LC8b reduced 64-70% 5.5-6.8 miles inland (compared to LA12 and LA11)
LC8a reduced 48% 1.8 miles inland (compared to LC11)
LC9 reduced 36% 3.1 miles inland (compared to LC11)
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Summary, wetland impact

Storm surge simulations suggest 2 feet reduction in surge every 3 miles of
wetlands (twice as much as other research suggests).

But, near levees, where water becomes trapped and reaches an equilibrium,
wetland erosion does not reduce surge. Topographic forcing must be
considered separately.

Rita observations, when carefully stratified, also suggest same results (2 feet
reduction every 3 miles).

Rita observations also suggest the buffer impact may decrease further inland.
Wave heights reduced 50% 2 miles inland, and 65-70% 6 miles inland.

Shortest period waves tend to be damped the most, and this effect increases
iInland



Upcoming work

Filter out rain contamination from Slidell radar data (already downloaded)
All Hurricanes Georges’ deliverables with AMPR

Multiple regression work for Rita and Georges

Wetland classification correlations

Closer examination of levee, road influences in Rita

Hurricane |Ike, Gustav

Northern Gulf Institute (NGI) brochure (general public education), peer-review
article
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