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Impact 
• Trends show that future tropical cyclones, hurricanes and 

typhoons will increase in frequency and intensity. 
• By 2025, the number of people living within 100km of the 

coast is expected to increase by 35% compared to 1995. 
• This type of migration will expose 2.75 billion people to the 

effects of severe environmental events, e.g., storm surges 
and sea level rise. 

• Current damage estimates for Typhoon Haiyan is listed at 
$14.5 billion USD (Figure 2). 
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Introduction 
• Storm surges are an abnormal rise in sea level generated by 

strong winds and low pressure. 
• The combination of storm surges and astronomical tides 

creates a storm tide that can penetrate well inland from the 
coastline (Figure 1). 
 
 
 
 
 
 
 
 

• Surges often result in damaging high waves and flooding of 
coastal areas. 

• Storm surges can occur very quickly leaving residents of 
coastal communities with very little time to prepare. 

 

Surge Levels Modeled in SLOSH 
• The Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model 

is a computerized numerical model created by the National Weather 
Services (NWS) of the United States to predict surge heights from 
historical (Figure 6) and hypothetical (Figure 7) hurricanes. 

• The model consists of a set of physics equations that are applied to a 
locale’s coastal region and accounts for water body configurations, 
land use and other physical features. 

 

 

 

 

 

 

 

 

 

 

 

 
• 38 model basins were created using known topography and 

bathymetry along the eastern coast down to the Gulf of Mexico. 
• Hypothetical hurricanes defined by pressure, radius of maximum 

winds, location, direction, and speed can be inputted into these 
basins. A colour coded surge height output is shown on the SLOSH 
display program. 

• SLOSH is used by trained emergency managers, Federal Emergency 
Management Agency (FEMA) personnel, and NWS forecasters as a 
decision support tool in the event of a storm. 
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Figure 2. Satellite image of Tacloban City, Philippines before (left) and after (right) 
Typhoon Haiyan November 2013.  

Figure 1. The combination of storm surge and astronomical tide to create a 
storm tide. 

Figure 6. Historical SLOSH model run of Hurricane Katrina August 2005. 

Figure 7. Hypothetical SLOSH model run for the Penobscot Bay basin with a 
direction of north-north-east, category 3 and speed of 40mph during mean 
tide level. 

Figure 3. Hillside shading DEM of downtown Charlottetown, PEI. 

Figure 4. Hillside shading DEM of downtown Charlottetown, PEI 
with a raster layer showing a 3m storm surge. 

Figure 5. Satellite image of downtown Charlottetown, PEI with 
polygon layers to show sea level, 1m, 3m, and 5m surges. 

This study created flood lines for downtown Charlottetown using LiDAR data 
provided by the C-Change research group (www.coastalchange.ca). 
 

The digital elevation model 
(DEM) data for Charlottetown 
and surrounding areas were 
clipped to include downtown 
Charlottetown exclusively. A 
hillshade setting was applied to 
provide a better depiction of 
the terrain before surge levels 
were applied (Figure 3). 

A conditional statement 
was applied to the DEM to 
create a raster layer that 
was true if the value of the 
DEM was less than the 
value of the desired flood 
height (0m, 1m, 3m, and 
5m). The raster layer 
included regions of the 
DEM inland that were 
below the desired flood 
height (Figure 4). This is not 
necessarily the best 
representation of a storm 
surge, since barriers in 
between may prevent 
water from penetrating 
inland. The raster was 
converted to a polygon 
using the conversion tool. 
The selection tool was used 
to eliminate areas that 
were not connected with 
the flooding body of water.  

The new polygon was used as the flood layer. A satellite image of 
Charlottetown was underlaid as a base map to show the extent of the damage 
a storm surge may cause (Figure 5). 
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