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Introductlon 18N, with polyline data converted to rasters in order to perfor

In the Chesapeake Bay, located in tidewater Maryland andmap calculations. The result were rasters containing informatio
Virginia, shoreline erosion is a growing concern for both private on the existence of a frontal beach or marsh, percentage of veg-
and public landowners. Throughout the Bay, erosion rates varyetative cover, state of visible erosion, existence of structures,
anywhere from less than two up to eight feet per year (Marylandand land use. A slope raster from the DEM was also producefl
Department of Natural Resources). Such drastic erosion isusing Spatial Analyst (see Figure 2). These seven shoreling
caused by many factors, the most important of which are segcharacteristics were combined to produce a map of susceptibi|-
level rise and wave action on the shore, as well as anthropogenty to erosion by reclassifying the rasters and ranking each char-
ic activities. Sea level has risen 1.3 feet in the last 100 years ircteristic with a number.
the Chesapeake Bay, twice the rate of average global sea level
rise (Langland and Cronin, 2003). This is due to a combinationNearshore Erosion

of eustatic sea level changes as well as subsidence in the Bay. Table 1
As the water level rises, wave action gradually erodes the shore- Erosion High Cow Undercut ,
line. The most drastic changes occur during storm events, when +1 -1 +3 Figure 3. Nearshore Figure 4. Fastland
huge amounts of energy are incident on the shore. Beach/Marsh | No Yes(with erosion) Yes (no erosion) erosion erosion
This study looked at characteristics of the bank itself and +1 +1 -1 susceptibility shown susceptibility shown
evaluated which regions of the shore are most susceptible to Structure Bulkhead | Dilapidated Bulkhead | Breakwater with breakdown: with'breakdown:
. : : +2 +2 +1 Very Low =-3-0, Very Low =-7- -4,
erosion when subjected to sea level rise .and wave processes. Slope 0-12.04° [14.04°28 81° > 28 81° Low = O-1. Mild = 1 Low = -4-0, Mild =
This study distin- 0 +1 +2 -3, Moderate = 3, 0-3, Moderate = 3,
guished  between _ _ N and High = 59. and High = €9.
fastland erosion Erosion designated as nNundeLargemabidclosv#as t he only factor to r e- LLarge map is close
which is erosion of ceive +3 because it is a sign that nearshore erosion has alreagyp of highest up of highest
land that lies above  P€gun. The presence of a beach or marsh is indicative of littlgconcentration of concentration of
: - Srggh susceptibility. high susceptibility.
the waterline. and  Nne€arshore erosion because wave activity has not removed the

<nearshore  ero- features, but If erosion is visible on the beach or marsh, near-

i/ sion, which is ero- shore erosion has most likely already begun. Breakwaters, buicts on the beach or marsh and not the land immediately shoreR ag||ts

. sion of sediments More importantly bulkheads are two structures known to haveward. However, if there is visible erosion, fastland erosion has

Eiqure 1. Area of studv. State of Marviand depictdf the shallow re- nearshore_ erosion at the toe of the structure. Fmally, the slope Ohlready begun to occur. If the bank is undercut, fastland erosion _ _

Wi?h Anne Arundel Coﬁnty Shown in ?.)/urple. g gion just below the  the bank is important because a very steep bank is more likebmay occur due to sl umping, s gre ingl gnapg shpw, the, shqeling of Agne jAindel iCeunty. 5 ¢
waterline. Slightly to have scouring at its toe than a shallow bank. Using the classig f sl ope was multiplied by withJbanks susceptibility ratings from Mery Low to High: Neary ; o |

different factors affect fastland and nearshore erosion. | focused!cation scheme of Palone (1998), banks were considered if deserosion so as to only include this slope consideration when the> hore erosion appears to be a much larger concern than fastland

on Anne Arundel County in Maryland (highlighted in Figure 1 | 9 N @ t ed as isteepod, whi ch aban® is urdbréut. Buhd¥ can abs6 accdle@ate ier@giba. %@&ding@r@ion- This is In part due to the fact that many structures exist

above) because county data are detailed and Anne Arundel ha8 € Xt remely steepo, which ar et Pafrie . (B98f thereUs A 16 pot&nBai fori ranbff toAfifter NOyPEOteCt fastland, but many of these same structures actually
one of the longest shorelines. and the Raster Calculator, a simple addition of the reclassifiedthrough sediment on slopes of >8.53°. Land with impervious NCrease nearshore erosion. It Is interesting to note that both

Method values resulted in the raster depicted in Figure 3. surfaces also increases runoff rates. However, vegetative covef€arshore and fastiand erosion seem to be most imminent in the
ethods will slow runoff rates, as well as maintain consolidation of soils C€ntral region of our area of study, where we see the highest

This study used detailed data from tBenter for Coastal rastland Erosion with roots. Structures such as bulkheads, riprap, breakwatersSoncentration of orange and red. |
Resource Management to classify the shoreline according to groin fields, and jetties all provide some protection for the  1he results displayed here are precise enough to be used by

many attributes, as well as a digital elevation model (DEM) A similar analysis was performed for fastland erosion, using shoreline, while dilapidated bulkheads are broken structures!Ndividual property owners in assessing bank susceptibilty.

. . | the values in Table 2. The presence of a beach or marsh prowith fastland erosion occurring behind them. All other struc- However, they should be taken in full knowledge of their limita-
from the US Geological Survey, with a resolution of about 3m. P P J tions. There was not good data on sediment types of the

All of the data were projected into NAD83 UTM, Zone vides protection against fastland erosion because wave energy tures are not clearly defined (such as miscellaneous) or their ex _ _ , ‘-
bros act effect on erosion is unclear (such as debris). Again usingf@Stland, which plays a major role in bank stability. Also, the
Figure 2. Step A: Original data and DEM. Step B: Conversion from DEM to Spatial Analyst and Map Algebra, a resulting map of fastland fact th"flt groins an_d Jet“es_ can cause erosion in neighboring
slope. Step C: Breakdown for slope (as seen in Table 1) for nearshore erosion erosion susceptibility was produced (Figure 4) properties, depending on wind and currents, was neglected. The
and conversion from polyline data to raster data for shoreline beaches. Step D: scheme designed here for rating different susceptibility factors
Breakdown for slope for fastland erosion (as seen in Table 2) and the conver- is based on general research of many sources; there is no au-
sion from polyline data to raster data_for shoreline marshes. > Table 2 thority on relative importance of bank characteristics.
Erosion High Low Undercut
+3 -1 0
Beach/Marsh No Yes(with erosion) Yes (no erosion)
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