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Background – Waveland  Location and Setting 

 Westernmost of two 
incorporated municipalities 
in Hancock County.  

 

 Bay St. Louis forms the 
eastern boundary and 
unincorporated Hancock 
County is located to the 
west 

 

 58 miles east of New 
Orleans and 93 miles west of 
Mobile, AL 

 

 



Background – Waveland  Location and Setting 

 Southern boundary is formed by the Mississippi Sound – a 
shallow body of water  with depths averaging 2.97 meters 

 

 The Gulf of Mexico is separated from the Mississippi sound 
by a series of Louisiana marshy barrier islands 

 

 Lake Bourgne (wide saltwater bay) located at mouth of the 
Mississippi River and almost due south of Waveland 
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Background – Waveland  Location and Setting 

 Sits a top a coastal ridge with 
elevations ranging between 10 
and 15 feet NGVD dropping off 
to less than 10 feet in the 
northern part of the city to 5 feet 
or less along the coast 

 

 Rainfall averages 57 inches 
annually with most collected 
between July  and September 

 

 The 2010 population was 6,435 
(2010 US Census) 

 

 



Natural Hazards – Waveland 

2013 Hazards 2007 Hazards Comment 

Climate Change (storm surge, sea 
level rise) 

- New hazard 

Coastal/Canal Bank Erosion – New hazard 

Dam/Levee Failure – New hazard 

Drought –* New hazard 

Earthquake –* New hazard 

Extreme Heat –* New hazard 

Extreme Winter Weather –* New hazard 

Flood:  100/500 year Floods Increased level of analysis using 
DFIRM and Hancock County 

Assessor’s Data 

Flood: Stormwater/Localized 
Flooding 

– New hazard 

Hurricane and Tropical Storms 
(includes ocean surf events) 

Hurricane 
Ocean Surf Events 

Increased level of discussion, adding 
language on storm surge 

Thunderstorm (includes hail, 
lightning, high wind) 

Severe Thunderstorms  Similar analysis was performed 

Tornado Included in Thunderstorm Similar analysis was performed 

Wildfire –* New hazard 

Railroad:  Hazardous Materials 
Release 

CSX Railroad/Hazardous Materials Greater analysis was performed 

– Terrorism This was dropped from plan 
consideration 

 



Hurricane – Katrina (ground zero – Waveland) 

 August 29, 2005 

 Category 4 hurricane 

 Eye passed just west of 
Waveland 

 One of deadliest hurricanes in 
US – estimated 1,836 fatalities 
due to hurricane and associated 
flooding 

 Large storm – maximum winds 
stretched 25 to 30 nautical miles 
across (Gusts to 140 MPH) 

 Storm surge elevations along MS 
coast of between 24 to 28 feet 

 



Hurricane – Katrina (ground zero – Waveland) 



Hurricane – Isaac (almost 7 years after Katrina) 

 August 28, 2012 

 Category 1 hurricane 

 Landfall mouth of MS River and 
later in Port Fourchon, LA 

 9 fatalities – 2 in MS 

 Slow moving storm 

 From MS to eastern LA – storm 
surge ranged from 3.9 to 11 feet 

 



Hurricane – Isaac (almost 7 years after Katrina) 



CC and SLR– Problem Description 

 Climate Change 

 Significant and lasting change in the statistical weather 
patterns over periods lasting decades to millions of years 

 Change in average weather conditions 

 Change in distribution of weather events (more or fewer) 

 

 Natural occurrence in which the earth has warmed and 
cooled over geologic time 

 Recent and rapid warming of the earth over the last century 

 Likely due to human-caused greenhouse gases (CO2) IPCC 
2007 (Intergovernmental Panel on Climate Change) 

 

 



CC and SLR– Problem Description 

 Climate Change 

 Global natural occurrence 

 This warming has taken place almost everywhere over the 
continents which suggest it is a global problem rather than a 
mere coincidence of weather patterns 

 Can have a direct impact on almost every hazard 
addressed in the Waveland HMP, with the possible 
exception of earthquake and hazardous materials 

 

 Sea Level Rise 

 Direct result of climate change and Waveland’s location 

 Not a perfectly exact science 

 
 



CC and SLR– Problem Description 

 Global Factors 

 Climate Change 

 Oceanic processes (oceanic circulation) 

 Variations in solar radiation 

 Plate tectonics 

 Volcanic eruptions 

 Human induced alterations to world 

 

 Sea Level Rise 

 Temperature increases (warming waters –expand) 

 Melting ice over land (adds water) 

 Evidence indicates that global sea levels have risen  

    approximately  0.04 to 0.5 inches per year since 1900 

 



CC and SLR– Problem Description 

 Local Factors 

 Erosion 

 Beach 

 Canal bank 

 

 Subsidence 

 Sediment loading in Mississippi Delta region 

 

 Relative Mean Sea Level 

 Trend dramatically increases because of subsidence 

 

 

 



CC and SLR– Supporting Data and Regional Trends 

 MS Department of Marine Resources Report 

 Assessment of Sea Level Rise on Coastal MS (7/2011) – 
summary of climate change and  sea level rise 
implication on MS Gulf Coast 

 

 NASA’s Stennis Space Center 

 Study of impacts of climate change on its operation and 
facilities 

 32.5 square miles (21,000 acres) in western Hancock County  

    just 10 mile north of Waveland 



CC and SLR– Supporting Data and Regional Trends 

 US Global Change Research Program (USGCRP) 

 Report on Global Climate Change Impacts on the 
United States (2009) 

 A summary of climate change impacts for the Southeastern 
US indicates the coasts will likely experience stronger 
hurricanes, increased sea level rise and storm surge 

 

 United Nations Intergovernmental Panel on Climate 
Change (IPCC) 

 Developed several Greenhouse Gas (GHG) emission 
scenarios based on different assumptions about future 
economic growth, population, fossil fuel use, etc. 
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CC and SLR– Supporting Data and Regional Trends 

NASA’s Stennis Space Center Data indicates that sea level has risen over 

7 inches in the past 75 years (closest reporting station to Waveland) 



CC and SLR– Supporting Data and Regional Trends 

Temperature data indicates the average annual temperatures have risen 

1.3 degrees F over the last century.  Overall trend is increasing especially 

over the past 20 years 



CC and SLR– Uncertainties with Climate Projections 

 Levels of future greenhouse gas concentrations and 
other radiatively important gases and aerosols,  

 Sensitivity of the climate system to greenhouse gas 
concentrations and other radiatively important gases 
and aerosols,  

 Inherent climate variability, and  

 Changes in local physical processes (such as afternoon 
sea breezes) that are not captured by global climate 
models.  

 



CC and SLR– Uncertainties with Climate Projections 



CC and SLR– Uncertainties with Climate Projections 



Methodology – Global and Local Projections 

 Global Reports and Local/Regional Report Data 
Compared: 

 Concerns for Southeastern US 
 Sea level rise along the Southeast coast will likely erode wetlands and 

coastal shorelines. Low-lying areas would be flooded more frequently. 
Some ecosystems and communities could be permanently lost.  

 Sea level rise and increased storms will likely increase the salinity of 
estuaries, coastal wetlands, and tidal rivers. Rapid sea level rise could 
even eliminate some barrier islands that currently protect inland 
habitats. 

 Hurricanes gain strength over warm ocean waters. The destructive 
energy of Atlantic hurricanes has increased in recent decades. As the 
ocean surface continues to warm, hurricane intensity will likely continue 
to increase.  

 



Methodology – Global and Local Projections 

 Global Reports and Local/Regional Report Data 
Compared: 

 Concerns for Southeastern US 
 More frequent storm surge flooding of low-lying areas would cause more 

frequent flooding of transportation infrastructure. This can disrupt 
travel and damage roads, highways, bridges, oil and gas operations, and 
other structures in coastal areas. The transportation network is 
particularly vulnerable since many roads in the Gulf Coast region of the 
Southeast are at an elevation of four feet or less.  

 Higher temperatures increase evaporation and water loss from plants. 
Projected increases in temperature will likely increase the frequency, 
duration, and intensity of droughts in the area.  



Methodology – Global and Local Projections 

 Global Reports and Local/Regional Report Data 
Compared: 

 Concerns for Gulf Coast 
 Warming Temperatures - An ensemble of GCMs indicate that the 

average annual temperature is likely to increase by 1-2 °C (2-4 °F) in the 
region by 2050. Extreme high temperatures also are expected to increase, 
and within 50 years the probability of experiencing 21 days a year with 
temperatures of 37.8 °C (100 °F) is greater than 50 percent.  

 Rising Sea Levels - Relative sea level is likely to rise between 1 and 6 ft by 
the end of the 21st century, depending upon model assumption and 
geographic location. The highest rate of relative sea level rise will very 
likely be in the central and western parts of the Gulf Coast (Louisiana 
and East Texas) where subsidence rates are highest. 

 



Methodology – Global and Local Projections 

 Global Reports and Local/Regional Report Data 
Compared: 

 Concerns for Hancock County/Waveland 

 
 2020's  2020's avg 2050's  2050'savg 2080's  

2080's 

avg 

Average Annual 

Precipitation  

-5% to +5%   -10% to 

+5%  

 -10% to 

+5%  

 

Sea Level 

(inches)  

+2 to +4  3 +6 to +10  8 +11 to +19  15 

Sea Level-Rapid 

Ice Melt 

Possibility 

(inches)  

+4 to +8  6 +18 to +27  22.5 +41 to +55  48 

Average Annual 

Temperature 

(F°)  

+1.5° to 

+2.0°  

 +2.5° to 

+4.5°  

 +3.5° to 

+7.0°  

 

 

Source:  Adapting Now to a Changing Climate, Stennis Space Center; NASA Climate Risks" handout 

 



Methodology – Preparing Risk Scenarios 

 Global Reports and Local/Regional Report Data 
Compared: 

 Concerns for Hancock County/Waveland 

 Thus the range of predictions for future sea levels on the 
Mississippi coast 

  0.10 inch per year (best case) 

 approximately 0.83 inches per year (worst case). The potential worst 
case scenario equals approximately 6.25 feet (74.7 inches) of sea level 
rise by the year 2100. 

 This worst case includes a rapid ice melt scenario of land-based ice 
such as the Western Antarctic Ice Sheet or Greenland.  Data collected 
over the past several years reveal that this ice is melting faster than 
most Global Climate Models project. 

 

 



Methodology – Preparing Risk Scenarios 

 Global Reports and Local/Regional Report Data 
Compared: 

 Sea Level Rise Inundation Data 

 
 During the update of this plan sea level rise (SLR) inundation data for 1, 

2, 3, 4, 5, and 6 foot rise scenarios was available from NOAA. 

 

 NOAA provided this data in GIS format as well as low lying, non-
hydrologically connected polygons (i.e. low areas not connected to the 
sea but influenced by rising groundwater tables) for the same 6 
scenarios 

 

 



Methodology – Preparing Risk Scenarios 

 Sea Level Rise Projections 

 Based on the literature review of SLR projections and 
discussions with City mitigation planners three 
scenarios were chosen for planning purposes that best 
approximated the SLR potential in 2100 and the 
available NOAA inundation data:   

 Best case: 1ft SLR 

 Average Case: 3ft SLR 

 Worst Case: 6ft SLR  
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Methodology – Preparing Risk Scenarios 

 Sea Level Rise Projections 

 Based on the literature review of SLR projections and 
discussions with City mitigation planners three 
scenarios were chosen for planning purposes that best 
approximated the SLR potential in 2100 and the 
available NOAA inundation data:   
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Methodology – Preparing Risk Scenarios (1 foot SLR) 



Methodology – Preparing Risk Scenarios (3 foot SLR) 



Methodology – Preparing Risk Scenarios (6 foot SLR) 



Outcomes and Impacts 
 Potential for climate change can affect the frequency, 

duration and intensity of tropical weather activity, 
storm frequency and drought in Waveland. 

Event  Direction of Change  Likelihood  

Hot Days   Very Likely  

Intense Precipitation   Likely  

Flooding   Likely  

Drought   More likely than not  

Intense Winds   More likely than not  

 Source: Stennis Space Center 

 

Qualitative changes in Extreme Weather Events During this Century 



Outcomes and Impacts 
 Storm Surge Height - Waveland 

 NOAA SLOSH model run across the Gulf Coast region 
demonstrated a 22 to 24 foot potential storm surge with a major 
hurricane of category 3 or greater without consideration of SLR 

 

 A storm on a northwesterly track can elevate storm surge from 1 to 3 
feet in comparison to a northeasterly track 

 

 A slow moving category 5 hurricane making landfall on a westerly 
track on the Gulf Coast under climate change and elevated sea 
levels indicate that transportation assets and facilities at or below 30 
ft MSL are subject to direct impacts of projected storm surge 

 

 



Outcomes and Impacts 
 Summary of Trends and Impacts – Waveland 

 

 

Climate Trends  Potential Impacts  

Rising Sea Level  Exacerbated flooding from storm surges; reduced emergency 

response capabilities. Increased salinity impacts to drinking 

water resources and habitats  

Increased Coastal Flooding  Impacts to wastewater treatment plants on the coast; damage 

to infrastructure; changes in shoreline habitats; overloading of 

stormwater management system  

Overall Increased Temperature  Increased cooling costs in the summer; decreased heating 

costs in the winter. Changes in plant and animal cycles, 

including pest and disease vector species  

Increased Number of High 

Temperature Days  

Potential for damage to infrastructure materials; potential for 

limiting work and recreation outdoors; increased health 

problems related to heat stress  

Precipitation Changes  Increased flooding from extreme precipitation events; 

increased risk of drought as temperatures rise; habitats 

affected by fluctuating groundwater levels 

 



Questions 

Nutria pile up along the shore on Aug. 31 after Hurricane Isaac went through Waveland, Miss 


