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Geologic Hazards 

and Natural Disasters
SPRING 2010----GEOS 629:  3 credit seminar-----

Tues-Thurs 9:45-11:15 room 306 NSF
OPTIONAL TEXT:  Natural Hazards by E. A. Bryant (Cambridge Univ. Press) 294 pp. and a series of topical scientific papers to be assigned through the term will constitute required readings

Prof. James Begét

Dept. of Geology and Geophysics

University of Alaska

Fairbanks, AK.  99775

jebeget@alaska.edu

Geologic Hazards 

and Natural Disasters

This class is designed to be an overview of start-of-the-art scientific approaches to the evaluation and assessment of natural hazards.  We will accomplish this by reviewing current scientific research papers on various kinds of natural hazards and on the kinds of events that occurred during past natural disasters.


In this course we will review a wide range of different types of hazards, including those associated with volcanic eruptions, earthquakes, floods, and other natural processes.  We will discuss the processes associated with each kind of natural disaster, and we will review the geologic deposits and geologic record associated with different sorts of catastrophic natural processes.  We will evaluate the concept of risk evaluation, identifying and mapping hazard zones, and social issues associated with natural hazards.   


A key part of the class will be the discussion of some of the largest natural disasters of the last 2000 years of recorded human history.  These well-documented case studies will illustrate the impacts on human society of catastrophic natural events.  We will use these natural disasters as guides for the consideration of the steps humans can take to plan for and respond to disasters.

COURSE RATIONALE:


On November 13, 1986 a volcanic eruption at Nevado del Ruiz volcano in Columbia produced mudflows that buried and  killed 22,000 people.  A similar mudflow had occurred at the same spot 70 years earlier.


On December 26, 2004 a M9.2 earthquake hit northeastern Sumatra.  The earthquake generated a tsunami which killed 150-200,000 people in the next few hours.   The tsunami was unprecedented in historic times, and scientists and governments failed to warn or protect the people in the pasth of the tsunami. 


On January 12, 2010 a 7.0 earthquake occurred in Haitian earthquake. Estimates of the death toll during this catastrophe range from 50,000 to 200,000.  A similar earthquake had occurred about 200 years earlier.


On March 11, 2011 a M9.0 earthquake off the northeast coast of Japan generated a tsunami that killed 16,000 people.  A similar tsunami had occurred about 300 years earlier.


Are these kinds of geologic catastrophes preventable?  Could science have been used to predict these catastrophes?  Is it possible to accurate predict in advance how much damage will occur during the next catastrophe?  How specific are scientific warnings?  What happened?  What actually killed the people?  What are the most dangerous phenomena in different areas?  How important are economic and social factors?

GEOLOGIC AND GEOPHYSICAL HAZARD EVALUATIONS


Tsize of the earthquake or the magnitude of a volcaic eruption does not correlate directly with the amount of damage and the number of fatalies produced.  What is clearly needed is some way to predict which areas will affected by catastrophes in the future, so that governments can plan long in advance for catastrophic events.  Such predictions can be either geophysical, hopefully giving warning hours or days in advance, or they can be geological, giving warning years in advance of the specific areas that are at risk.  

  
Surficial geologists and other earth scientists can provide warnings long in advance of catastrophic events, based on the geologic record of past occurrences of similar tsunamis.  Even though there was no historic record of a similar event, almost certainly such events had happened in the last few millennia.  


This class will ask some basic questions (1) Can geologic data predict the frequency and magnitude of such events?  (2) Should applied geology be used to set limits on future growth and development in hazardous areas?  (3) What types of geologic hazards which can be evaluated using stratigraphic, geochronologic, and surficial geologic methods? (4) What kinds of geophysical monitoring can be used to warn of the imminent risk of eruptions and earthquakes.


This class is designed to provide an overview of the modern scientific approach to the evaluation and assessment of natural hazards.  We will concentrate on several broad areas  (1)  earthquakes (2) tsunamis (3) volcanic hazards (4) flood hazards (5) landslide hazards (6)  global hazards, including global climate change and meteor impacts.  We will also discuss useful scientific methods, including stratigraphy, radiocarbon dating,  tephrochronology, etc..  


In this class we will review the surficial processes and character of geologic deposits associated with tsunamis and earthquakes. We will discuss scientific approaches to the evaluation of risk and the identification of hazard zones   We will also discuss some of the largest natural disasters of the last 2000 years of recorded human history.  These well-documented case studies will illustrate the impacts on human society of catastrophic natural events.  We will discuss how humans can plan for and respond to disasters

INSTRUCTIONAL METHODS:


This class is a seminar, and will require independent work on the part of students.  Readings from the text will be assigned each week to the entire class.  I will also select papers each week to match the topics (suggestions from students are welcome) and these will be presented by students.  I anticipate that 1-2 papers will be covered each week.  I will make every effort to see that the seminar work is evenly divided between all the class participants, and that the workload does not become onerous.  I will introduce each week’s topics with a lecture, but the focus of each class will consist of the seminar presentations and discussion.  Students are expected to participate both as presenters and in discussions.

COURSE GOALS AND STUDENT LEARNING OUTCOMES:

At the end of this class students will be knowledgeable about the use of geologic methods for the evaluation of natural hazards such as earthquakes, volcanic eruptions, tsunamis, etc.  Students will be familiar with selected recent publications in the scientific literature discussing new discoveries in this field.  Students will also have completed an in-depth research project on a topic that they find particularly interesting. 

GRADES and STUDENT OBLIGATIONS FOR THIS CLASS:


This is a graded class.  The workload in a seminar is high, and I expect excellent presentations from everyone in this class.  Your grades will be based 75% on student presentations and discussions, and 25% on a short (8 pp) research paper and presentation by each student on a topic related to the class.  The topic of the research paper must be cleared with me in advance.   The last two classes will be reserved for student presentations of their term research paper.


Student presentations will be evaluated on their completeness and the quality of the presentation.  Students are expected to improve their skills with oral presentations as the term progresses.  Research papers will be graded based on

thoroughness, accuracy, and the quality of the student’s own evaluation of the topic.

COURSE POLICIES:

Because this will be a small class, attendence is mandatory for this class.  Tardiness is strongly discouraged.  Class participation is strongly encouraged during the student

Paper presentations.  Students are expected to know and follow the university honor code (see p. 80 of the current catalogue).

Student Support Services

UAF offers a wide range of Student Support Services.  UAF student support services (SSS) is a TRIO program funded by the U.S. Department of Education.

SSS program provides personalized and comprehensive academic support to eligible students. It offers an inviting, resourceful atmosphere and opportunities for academic development and success. It serves to encourage students to stay in school and successfully complete their degree program.
UAF SSS services include:
Free tutorial services

Small study groups

Academic advising, mentoring and personal support

Direct financial assistance to qualified Pell Grant recipients

Use of laptop computers, labs, and other technology resources

Cultural and social engagement 

DISABILITY SERVICES:  

The Office of Disability Services implements the Americans with Disabilities Act (ADA), and insures that UAF students have equal access to the campus and to course materials.  This class will work with the Office of Disability Services (contact at 474-7043) to provide reasonable accommodation to students with disabilities.

CLASS SCHEDULE:


Each week we will address a different topic in seminar.  Since our class is small, you will be expected to present a significant number of papers.  If you aren’t presenting you are expected to talk.  If you’ve been responsible and have read the papers that are being discussed, you are expected to share your knowledge and your opinon.  If you haven’t read the paper, you are still expected to ask questions and offer your opinions. 

Tentative class calendar:

GEOLOGIC HAZARDS AND NATURAL DISASTERS

Geos 629-Spring 2012 Tentative Schedule:

NOTE: I will lecture on selected topics on

Tuesdays, and students will present seminars based on current

Scientific papers on Thursdays.   I’ll assign the papers two weeks in advance, so each student will have at least two weeks to prepare their seminar.   Given the number of students in the class, each student will probably have to present about 3 seminars, and then also their research paper to the class.

SCHEDULE AND TOPICS

Readings in text and scientific papers:

Week one:   introduction, organization             
Jan. 24-26

Week two:  examples of natural disasters

Jan. 31-Feb. 2
 

Haiti (2010) Lisbon (1760 A.D.)

Santorini (Atlantis)  3500 ya
seminar papers

Week three:  Flood, weather-related hazards 
seminar papers, 

Feb.  7-9
Big Thompson Canyon, Co. (1976)
138-156

Week four:  Jokulhlaups, glacier hazards

Feb. 14-16
Missoula Floods11,000 ya
seminar papers



Iceland, 1997
227-228

Weed five: Earthquakes
seminar papers

Japan, 2011, Prince WilliamSound, Alaska                     
171-205

Feb. 21-23



Week six:   Begin work on student papers and presentations

March 6-March 8  

Week seven: SPRING BREAK--continue work on student papers and presentations

March 13-15

Week eight Earthquake tsunamis
seminar papers 

March 20-22

Week nine: 
Rockfall avalanches
seminar papers

Elm, Switzerland, Mt. Huascaran, South America                     236-256

March 27-29



Week ten:  Volcanic debris avalanches
seminar papers

Mt. St. Helens, Wa., Mt. St. Augustine, Alaska 
218-235

April  3-5



Week eleven:  Pyroclastic flows and surges
seminar papers

March Mt. St. Helens, Wa.  Alaska Peninsula, AK.

April 10-12

Week twelve: Greenhouse warming; local

April 17-19
Fairbanks hazards 
seminar papers



(Sea level rise, permafrost melting)
69-137,  13-68 

Week thirteen:  Peak Oil and Commodities, Limits to Growth
seminar papers

April  24-26

206-217

Week fourteen: Bolides, XT impacts

Fireballs and global tsunamis

May 1-3 


Week fifteen and final exam:  Student presentations

May 8

THIS SCHEDULE CAN AND PROBABLY WILL BE CHANGED.

If you have topic or a paper which you would like to have discussed in the seminar, please suggest it.
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