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Modeling the extent of future storm surge inundation under two sea level rise scenarios
By Joshua Barth and Scott Drzyzga

Center for Land Use and Sustainability, Shippensburg University

How will 0.6m and 1.8m of SLR change storm
surge inundation extent? 
How m uch urban land in 2070 is threatened by 
storm surge under the SLR scenarios? 

Merged SLOSH (S ea, Lak e, and Overland Surges
from Hurricanes) basins: New Y ork , Delaware
Bay, and Chesapeak e Bay

Created 9 storm surge-SLR surfaces: 
[Cat 1, Cat 2, Cat 4] × [0.0m, 0.6m,1.8m SLR] 

Calculated inundation extent

Intersected predicted urban area in 2070 with 
storm surge-SLR surfaces

• lim ited to high resolution features
• rem oved low-accuracy features near basin boundaries
   to m inim ize overlap

• worst-case scenario: high tide,Maxim um of the Maxim um
   Envelope of High Water values
• extended storm surge surface inland using Ordinary
   Kriging interpolation
• Added SLR to interpolated surface 

• evaluated inundation areas for connectivity
   and typically dry land
• retained high confidence (>95%) inundation areas using
   Equation 1 (NOAA CSC 2010)

Future storm surge inundation is a substantial
threat to coastal areas

Cat 2, 1.8m SLR raster will be used as an
exclusion layer in an urban land change m odel
Storm surge-SLR rasters will be m ade available
as a stand-alone product via the Pennsylvania
S patial Data Access (PASDA) portal
• increases the num ber of options available to regional
   planners perform ing initial assessm ents of future storm
   surge inundation scenarios

5. Discussion
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For m ore inform ation on the urban land change
m odel or the DRB Project, please attend one of
the CLUS presentations in sym posium S04.
Land-change m odeling applied to planning and
resource m anagem ent, or visit our website
http://drbproject.org/

Storm surge is increasingly recognized as a
threat to coastal populations and infrastructure
(Z achry et al 2015). Projected sea level rise
(SLR) will increase the im pact of storm surges
(T ebaldi et al 2012). Stak eholders in an urban
land use change m odeling project expressed a
desire to include the com bined effects of storm
surge and SLR, however, datasets are lim ited
in availability and m odeled scenarios. 

1. Introduction 4. Results

(1)

• 20% of urban land in 2070 is threatened by Cat 4 storm
   surge and 1.8m SLR
• 33% of present-day dry land is inundated by Cat 4 storm
   surge and 1.8m SLR

T otal area of m odeled inundation agrees with
NHC product but differs spatially

• com pared 0.0m SLR scenario results to the National 
   Storm Surge Hazard Map (NHC) (Z achry et al 2015)
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J antz, Alfonso Y áñez Morillo, and Antonia Price
for their ceaseless support and critical feedback .
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T he relative contribution of SLR to inundation extent is greatest for
Category 1 storm surge, which is the m ost frequently occurring storm. 
T he addition of 1.8m SLR increases the area of 2070 urban land
inundated by Category 1 storm surge by 535 k m com pared with
445 k m for Category 4. 

T he overlays near Easton, MD (up) and
Ocean City, MD (right) show storm surge
threatens areas of probable urban
developm ent. Corresponding National
Agriculture Im agery Program (NAIP) 2015
im ages are shown below each overlay.

Com parison of area inundated by the m odel
results to that of the National Storm Surge
Hazard Map (NHC) for Category 2 storm surge
with 0.0m SLR. Differences m ost frequently
occur in upstream areas and tidal m arshes.
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