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There are many resources online to support
the content in The Ravaging Tide.

• Reading guides (UNCA Advising, UNCA 
Learning Circle, UNCA NEMAC Univ of MD)

• Maps, photos of land loss, sea level rise (USGS, 
NOAA, LA DNR, LSU) 

• Maps, photos of climate change (USGS, EPA, 
NSIDC)

• Louisiana and North Carolina specific sites

• UNCA NEMAC Ravaging Tide site 
(http://ice.nemac.unca.edu/RavagingTide/)



Observations from UNCA Learning 
Circle on The Ravaging Tide

• Compiled by members of learning circle from 
this summer

• For each chapter, provides
– Three things to notice
– Two questions to consider
– One or more sources to consult

• Avaliable from Bruce Larson or from the NEMAC 
Ravaging Tide web site

http://ice.nemac.unca.edu/RavagingTide/Ravaging_Tide_Draft1.pdf



Louisiana: Katrina and Rita 2005 
and general land loss



LA State Highway Map

http://www.dotd.state.la.us/maps/2007_Official_Louisiana_Highway_Map.PDF

Path of 
Katrina

MRGO 
Canal



Katrina Flooding in New Orleans

http://www.nola.com/katrina/graphics/flashflood.swf



Katrina Flooding in New Orleans

http://en.wikipedia.org/wiki/Hurricane_katrina



Coastal Change 
from Katrina: 

Chandeleur Islands

http://coastal.er.usgs.gov/hurricanes/katrina/



Coastal Change 
from Katrina: 
Mainland MS

http://coastal.er.usgs.gov/hurricanes/katrina/



Coastal Louisiana Facts

• Historical Land Loss in Coastal Louisiana
– Louisiana has lost 1,900 square miles of land since the 1930's .
– Currently Louisiana has 30% of the total coastal marsh- and accounts for 

90% of the coastal marsh loss- in the lower 48 states .
• Current Rate of Coastal Land Loss

– Between 1990 and 2000, wetland loss was approximately 24 square miles 
per year- that is the equivalent of approximately one football field lost every 
38 minutes. 

– The projected loss over the next 50 years, with current restoration efforts 
taken into account, is estimated to be approximately 500 square miles.

– According to land loss estimates, Hurricanes Katrina and Rita transformed 
217 square miles of marsh to open water in coastal Louisiana (USGS).

• Population Living in the Coastal Parishes
– In 2006, over 2 million residents- more than 47% of the state’s population 

according to U.S. Census estimates- lived in Louisiana’s coastal parishes 
(U.S. Census Bureau 2007). 

– The coastal zone covers approximately 14,913 square miles, of which 
6,737 square miles is water and 8,176 square miles is land. 

http://dnr.louisiana.gov/crm/coastalfacts.asp



Land Loss in Southeast LA

http://www.nola.com/speced/lastchance/multimedia/flash.ssf?flashlandloss1.swf



Land Loss in Southeast LA

http://www.nola.com/speced/lastchance/multimedia/flash.ssf?flashlandloss1.swf

1930
Most maps and atlases still show this coastline.



Land Loss in Southeast LA

http://www.nola.com/speced/lastchance/multimedia/flash.ssf?flashlandloss1.swf

2005
The coastline in 2005, post Katrina and Rita.



Land Loss in Southeast LA

http://www.nola.com/speced/lastchance/multimedia/flash.ssf?flashlandloss1.swf

2020
The expected coastline in 2020 if current trends continue.



Land Loss in Southeast LA

http://www.lacoast.gov/maps/2004SElandloss/index.htm



North Carolina: Floyd 1999



Hurricane Floyd in NC

• Too much rain
– Weeks before, Dennis brought up to 15 inches rain to coastal NC .
– Floyd brought up to 19 inches of rain
– Four weeks later, Irene brought 6 more inches of rain.

• Extreme flooding
– Tar, Neuse, Roanoke, Waccamaw, New Rivers exceeded 500 yr 

flood levels
– Cities of Greenville, Washington, Tarboro, Rocky Mount all had 

large sections under many feet of water for several days

• Many impacts
– 35 human deaths. 200 cows, 3,000 hogs, 90,000 turkeys lost.
– 7,000 homes gone; 17,000 unlivable; 56,000 damaged.
– 31,000 jobs lost. $4.5 billion dollars damage.

http://en.wikipedia.org/wiki/Hurricane_Floyd

http://www.geology.enr.state.nc.us/Landslide_Info/costs.htm



Hurricanes in NC: Sep-Oct 1999

http://pubs.usgs.gov/wri/wri004093/rainfall.html

Rainfall in North Carolina, September 4-5, 1999, during passage of Hurricane 
Dennis and locations of selected rain gauges in eastern North Carolina. (Rainfall 
map from State Climate Office of North Carolina.)

Rainfall in North Carolina, September 14-16, 1999, prior to and during passage 
of Hurricane Floyd. (Rainfall map from State Climate Office of North Carolina.)



Hurricane Floyd in NC

http://visibleearth.nasa.gov/view_rec.php?id=137

Tar River experiences 500 yr flooding.



Coastal Erosion from Floyd

http://pubs.usgs.gov/wri/wri004093/shore.html

Floyd destroyed many 
sand dunes on the Outer 
Banks, leaving homes 
exposed to damaging 
weather. Dunes had to be 
rebuilt as did 3,000 ft of 
NC Highway 12.



Western North Carolina: 
Frances and Ivan 2004



Hurricanes Frances, Ivan in WNC

Ivan, Sept 2004

Frances, Sept 2004

HURRICANE 
TRACKS

Asheville

• 11 people died.
• 140 homes destroyed.
• 16,234 homes damaged.  
• Region lost $87M in tourism 

revenue. 
• Over 100,000 gallons of 

petroleum spilled into the French 
Broad River Basin

• Portions of Blue Ridge Parkway 
washed out

• Parts of Asheville without 
drinking water for several days
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Effects of Frances, Ivan



Effects of Frances, Ivan



Water in Western NC Movie

http://vizserv5.renci.unc.edu/projects/jun04_2008/asheville/WNC_Water_FLASH/



Climate Change



Sea Level Rise Maps: NC/US

http://www.epa.gov/climatechange/effects/coastal/slrmaps.html



At Risk Population on US Coast

http://www.nextgenerationearth.org/contents/view/41



Climate Change: Lake Chad

http://earthshots.usgs.gov/LakeChad/LakeChad



Climate Change: Alaska Glaciers

http://nsidc.org/data/glacier_photo/repeat_photography.html

On the left is a photograph of Muir 
Glacier taken on August 13, 1941, by 
glaciologist William O. Field; on the 
right, a photograph taken from the 
same vantage on August 31, 2004, by 
geologist Bruce F. Molnia of the United 
States Geological Survey (USGS). 

According to Molnia, between 1941 
and 2004 the glacier retreated more 
than twelve kilometers (seven 
miles) and thinned by more than 
800 meters (875 yards). 



Climate Change: Sea Ice

http://nsidc.org/data/seaice_index/archives/index.html


