Sea Level Rise and Storm Surge

Focus Question:  What effect will rising water have on the coast?

Objectives: To explain what areas of the coast line will be flooded in a given number of years; to predict flooding from storm surges.
Introduction
Sea Level is the sea height relative to a benchmark on land. Sea level rise is an increase in sea height over a period of time such that fluctuations due to tides and waves are factored over time, e.g. months to years.  Over the past decades, increases in sea surface height have been attributed to increases in temperature of the ocean due to global warming.  As water is heated it expands, resulting in inundation of coastal areas.  Additionally the melting of the ice caps contributes to the rise in sea height.

Storm Surge is the rise in sea height due to the “pushing” up of water onto land by winds contained in storms, such as hurricanes. Factors determining the height of the storm surge include the strength of the wind in the storm, speed of storm, and slope of the sea floor leading to the shore, and stage of tide (high or low).  For more information, visit http://www.nhc.noaa.gov/HAW2/english/storm_surge.shtml.

Materials
· Graphs and charts of calculated and actual estimates of sea level rise

· Laminated topographic maps of local areas 1:24000 scale with 5 ft contour lines (available at your county Natural Resources Conservation Service office)

· Non-permanent marking pens
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Topo map detail.

Procedure

Part 1.  Becoming familiar with topographic maps 

1. Locate the following on your topographic map and note the color:

Land Type


Map Color

Water



__________________
Forest



__________________
Towns



__________________
Agricultural land

__________________
Contour lines


__________________
Major Highway

__________________
Secondary Road

__________________
Buildings


__________________
2.  Using the non-permanent markers, trace the shoreline of the area, circle major buildings such as schools, churches, and mark several main roads.

Part 2.  Determining flooded areas from sea level rise
1. Using the data provided the table below (IPCC, 2007), what is the Observed Total Sea Level Rise (rate)? 
_______mm/year

[image: image3.png]Table SPM. 1. Observed rate of sea level rise and estimated contributions from different sources. (5.5, Table 5.5)

Rate of sea level rise (mm per year)

Source of sea level rise 1961-2003 1993-2003
‘Thermal expansion 0422042 18205
Glaclers and ice caps 0502018 0772022
Greenland lce Sheet 0.0520.12 0212007
Antarctic lce Sheet 014041 0212035
Sum of individual climate 11205 28207
contributions to sea level rise

Observed total sea level fise 182050 atz070
Difference

(Observed minus sum of 07207 03210

estimated climate contributions)

Table note:
= Data prior to 1993 as from tics gauges and after 1980 ara rom satallte alimatry.





2. Using the rate of sea level rise you recorded above, determine how many years it will take to flood the following areas.
Area




Years to flooding

School




______________
Hospital



______________
Highway



______________
Secondary Road


______________
Neighborhood



______________
3. Using the graph below (IPCC, 2007: Summary for Policymakers), determine how many meters the sea level will have risen by the year 2100 under a best case scenario (bottom of purple area) and worst case scenario (top of purple area).
_______m best case 

_______m worst case
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4. Use the contour lines on your topographic map to draw in the new coastline after 100 years of sea level rise.

Part 3.  Determining flooded areas from a storm surge

1. Choose any coastal area from the US East Coast. Use one of the following websites to determine when high and low tide are in your area.

· Local, Chesapeake Bay: http://tidesonline.nos.noaa.gov/; www.cbos.org
· National Data Buoy Center http://www.ndbc.noaa.gov/ (click on “view details;” click on the water level plot; not all buoys report water level, so keep looking until you find one that does)

High Tide:_________

Low Tide:_________
2. A hurricane in your area produced a storm surge of 6 feet. Would the impact of the storm be greater or less if it hits land at 8:00 AM vs. 2:00 PM today? 
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