Exercise 6d: Magnitude of sea level rise and tsunami run-up height


Due: Wednesday, October 2 at the start of class.
Task: Conduct an Internet search of reliable web sites and/or research papers to determine magnitudes of predicted sea level rise, storm surge estimates from large recent hurricanes, and run-up heights associated with damaging tsunami.
Prepare: answers to the questions on this sheet.


On Monday in class, you will use a variety of data sets plus the sophisticated analytical capabilities of ArcGIS to determine how many people would be directly affected 1) by slow sea level rise caused by global warming, 2) by relatively rapid sea level rise caused by storm surge, and 3) by catastrophic (but temporary) sea level rise caused by tsunami generated by earthquakes, volcanic eruptions, or landslide events. In order to conduct your analyses, you’ll need to be able to choose reasonable heights above sea level either for new sea level or for tsunami inundation. To prepare, you’ll do some sleuthing on the Internet and in the literature to see what researchers think are reasonable numbers, and why.
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For some of the answers below (as indicated), you must list the source, who made the prediction, and date of the information. If you find conflicting information, cite both sources, and include a bit of information about the controversy. Wikipedia and low-level online sites such as Answers.com are not appropriate sources for your information. 


Part I. Predictions about sea level rise
Start by finding out about the two main causes of sea level rise associated with global warming, and describe them on a separate sheet. You don’t need to cite sources for this one.

[bookmark: _GoBack]Then, find out what predictions researchers are currently making about the magnitude of sea level rise that could potentially be generated by the two mechanisms that you described in the first question. Be sure to indicate how much they predict sea level will rise, and over what time period. You must cite sources (including who made the prediction) and dates (see above). Summarize in a table on a separate piece of paper.

Part II. Storm surge heights
Start by finding out what causes storm surge associated with large hurricanes (like Harvey or Irma) and major storms (like Superstorm Sandy) and how storm surge differs from really big waves. Summarize what you have learned on a separate sheet as a bulleted list. You don’t need to cite sources for this one.

Then, find some examples of storm surge heights for a number of hurricanes or superstorms. Summarize in a table on a separate piece of paper, and be sure to cite sources.

Part III. Run-up heights from historic tsunami
Start by finding out what factors govern tsunami run-up height in a particular location. Be sure not to confuse run-up height with inundation distance. Summarize those factors on a separate sheet as a bulleted list. You don’t need to cite sources for this one.

Then, find some examples of run-up heights at particular locations for a number of historic damaging tsunami. Summarize in a table on a separate piece of paper, and be sure to cite sources.


Barb’s notes:

From:  https://www.wunderground.com/hurricane/surge_us_records.asp

U.S. Storm Surge Records
By Jeffrey Masters, Ph.D. — Director of Meteorology, Weather Underground, Inc.
The highest documented storm surge in the U.S. occurred in 2005 during Hurricane Katrina, when Pass Christian, MS, recorded a 27.8 foot storm surge above mean sea level. The highest High Water Mark on record for a U.S. hurricane occurred in Biloxi, MS during Katrina, where a High Water Mark of 34.1 feet above mean sea level was recorded on the outside of the Beau Rivage Lighthouse (Figure 1). The surge was 22 feet high in Biloxi, so the combination of the tide (about 1 foot) and 11-foot waves on top of the storm surge created the 34.1-foot high water mark.

Highest Theoretical U.S. Storm Surge
The highest theoretical storm surge produced by NOAA's SLOSH model for the U.S. is 38.5 feet above mean sea level, for a Category 4 hurricane hitting New Bedford, Massachussets. New Bedford lies near the end of a narrow bay, and narrow bays and river estuaries can act as funnels that focus the storm surge to extreme heights if the hurricane's direction of motion is aligned so that the surge propagates up the bottleneck. Storm surges in excess of 32 feet are possible at New York City; New Bedford and Buzzard's Bay, Massachussets; Florida's Apalachee Bay; the coast north of Myrtle Beach, South Carolina; and in St. Louis Bay in Mississippi.

U.S. City Records
If you find references for the highest storm surge on record for a U.S. city not listed here, send the info (and URL documenting the record), to: jmasters@wunderground.com.

Alabama
Mobile:
11.6', July 5, 1916 Hurricane
11.45', Hurricane Katrina, 2005
Dauphin Island:
9.2', Hurricane Camille, 1969
7.7', July 5, 1916 Hurricane
Gulf Shores:
11.8', September 1906 hurricane
9.1', Hurricane Camille, 1969
Florida
Coconut Grove:
15', Great Miami Hurricane of 1926
Louisiana
New Orleans Lakefront Airport:
11.8', Hurricane Katrina, 2005
Grand Isle:
12.0', Hurricane Katrina, 2005
Port Fourchon:
8.0', Hurricane Katrina, 2005
Mississippi
Bay St. Louis:
25.0', Hurricane Katrina, 2005
21.7', Hurricane Camille, 1969
15.2', September 1947 Hurricane
Pass Christian:
27.8', Hurricane Katrina, 2005
22.6', Hurricane Camille, 1969
13.4', September 1947 Hurricane
Long Beach:
25.7', Hurricane Katrina, 2005
21.6', Hurricane Camille, 1969
14.0', September 1947 Hurricane
Gulfport:
24.5', Hurricane Katrina, 2005
21.0', Hurricane Camille, 1969
14.0', September 1947 Hurricane
Biloxi:
22.0', Hurricane Katrina, 2005
19.5', Hurricane Camille, 1969
11.1', September 1947 Hurricane
Pascagoula:
18.0', Hurricane Katrina, 2005
11.8', Hurricane Camille, 1969
9.0', September 1947 Hurricane
New Jersey
Atlantic City:
7.0', March 1962 Ash Wednesday Nor'easter
4.0', January 1956 Nor'easter
Sandy Hook:
5.2', March 1962 Ash Wednesday Nor'easter
4.0', January 1956 Nor'easter
Texas
Port Lavaca:
22.8', Hurricane Carla, 1961
Corpus Christi:
12', Atlantic-Gulf Hurricane of 1919
Virginia
Norfolk (Sewell's Point):
9', March 1962 Ash Wednesday Nor'easter
7.9', Hurricane Isabel, 2003
6.4', Chesapeake-Potomac Hurricane, 1933
5.96', November 13, 2009 Nor'easter
4.9', February 5, 1998 Nor'easter
4.54' Hurricane Irene, August 27, 2011
North Carolina
Oregon Inlet:
7.09', Hurricane Irene, August 27, 2011
Calabash/Carolina Shores:
18', Hurricane Hazel, October 15, 1954.
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