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New Course
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Required Attachments:
X
Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline 
of topics

X
Description of, or example of, readings/papers/projects/examinations

X
Assessment/evaluation based course improvement mechanisms
Dr. Jerry A. Carter

281 St. Thomas Hall

Course Description:  This course will introduce students to the causes and physics behind both natural and manmade disasters.  

Classroom Activities:  Along with the reading selections for the course, students will be required to research and present a paper on a topic of their choice about a specific disaster.  The paper must describe the physics of the disaster, the effects of the disaster, how the disaster might have been avoided, and what (if any) laws or preventative measures were enacted to avoid a repeat of the disaster.  If possible, a tour of the Berwick nuclear power plant will be arranged.
Text: A textbook will be used as the major reading requirement for the course.  The book is a college level textbook for general science majors.  Energy and its concentration, which is the cause of natural disasters, is used as a theme that connects the topics.  Each topic is independent and can stand on its own as a subject for study and discussion. 


Natural Disasters, 5th Edition

 Patrick Leon Abbott, San Diego State University

 ©2005, ISBN 0072921986
Nuclear accidents are not covered by the textbook.  Handouts on the physics of nuclear reactors, and the Three Mile Island and Chernobyl nuclear accidents will be provided for this topic.  NRC reports and many other public-domain sources of information will be used.
Course Topics: Each topic will cover the physics behind the disasters, causes or triggers of the disaster, effects of the disaster on man and the environment, methods for detecting and measuring the events, and any warning mechanisms that might be in place to avoid the destruction and impact of the disaster on humanity.
I. Earthquakes 
II. Tsunamis 
III. Volcanic Eruptions 
IV. Mass wasting  
V. Hurricanes and Tornados

VI. Floods 
VII. Meteor and Comet impacts

VIII. Nuclear accidents 

Exams/Grading: Two exams, a paper (to be presented orally and in hard copy) and a final will provide the basis for grades.  The exams will be short answer/essay and the final will be an essay on a general theme covered during the course.  The ability to develop themes that support a viewpoint will be emphasized.
Assessment/Evaluation: The standard course evaluation forms will supply the mechanism for improving the course.  Special questions may be devised to judge student interest in each of the topics, the level of difficulty of the physics, and the enthusiasm for the projects.   
Dr. Jerry A. Carter

281 St. Thomas Hall

carterj2@scranton.edu

Course Description:  This course will introduce students to the causes and physics behind both natural and manmade disasters.  

Classroom Activities:  Along with the reading selections for the course, students will be required to research and present a paper on a topic of their choice about a specific disaster.  The paper must describe the physics of the disaster, the effects of the disaster, how the disaster might have been avoided, and what (if any) laws or preventative measures were enacted to avoid a repeat of the disaster.

Text: 
Natural Disasters, 4th Edition

 Patrick Leon Abbott, San Diego State University

 Softcover ©2004,  ISBN 0072921986

Course Topics:

IX. Earthquakes

1. Physics

· Wave propagation

· Wave types (compressional, shear, surface)

· Attenuation

2. Causes

· Tectonic plate motions

· Magma movement

· Isostatic rebound

· Subsurface fluid changes

3. Effects

· No damage or massive damage

· Tsunamis

· Subsidence

4. Detection

· Seismic network

5. Warning

· Long term using historical and geologic information

· No viable short-term methods

6. Recovery

· Updated building codes

· Man mitigate damage

X. Tsunamis

1. Physics

· Pressure

· Wave propagation

2. Causes 

· Earthquakes

· Underwater landslides

3. Effects

· Sudden rise and fall in sea level

· Coastal damage

· Loss-of-life

4. Detection

· Seismic networks

· Pressure gauges

· Wave-height buoys

5. Warning

· Siren

6. Recovery

· Hampered by loss of infrastructure

· Rebuild with knowledge that it can happen again

· Upgrade facilities and infrastructure

XI. Volcanic Eruptions

1. Physics

· Pressure

· Density

2. Causes

· Tectonic plate interactions

· Hot spots

3. Effects

· Lahars (hot mud flows)

· Nue Ardente (firey clouds)

· Lava flows over roads and buildings

· Ash flows

· Earthquakes

4. Detection

· Small seismic network

· Tilt meters

· Laser ranging

XII. Mass wasting (Landslides, avalanche, etc.)

1. Physics

· Friction

2. Causes

· Saturated soil

· Unstable snow

3. Effects

· Destroys buildings, roads, trees

4. Detection

· Geologic profiles identify candidate areas

· Snow depth, cohesion, etc

XIII. Hurricanes and Tornados

1. Physics

· Coreolis effect

· Pressure

· Density

· Doppler effect

2. Causes

· Warm ocean water

· Weather fronts

3. Effects

· Storm surge

· High winds

· Intense winds

4. Detection

· Satellite

· Wind/weather gauges

· Doppler radar

XIV. Floods

1. Physics

· Response time

· Fluid flow

2. Causes

· Excessive rain upstream

· Channelizing (dykes)

3. Effects

· Property loss

· Life loss

· Sedimentation

· Change in course of river

4. Detection

· Stream gauges

· Forecast models of stream flow

5. Recovery

· Move people & buildings

· Build dykes

· Flood control

XV. Meteor and Comet impacts

1. Physics

· Gravity

· Orbits (Kepler’s laws)

· Kinetic energy

2. Causes

· Intersection of orbits

· Gravitational attraction

3. Effects

· Impact crater

· Climate change

· Tsunamis

· Blast shock-wave

· Mass extinctions

4. Detection

· Near-Earth Object (NEO) observation

XVI. Nuclear accidents (TMI and Chernoble)

1. Physics

· Nuclear energy

· Half-life

2. Causes

· Operational mistakes

· Poor construction

· Poor design

3. Effects

· Radioactive fallout

· Radiation sickness

· Increased cancer rate

4. Detection

· Radiation monitors

· Radionuclide observations

5. Recovery

· Clean-up & disposal of contaminated material
· Iodine tablets
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This is an introductory level general education course that does not meet the requirements for the major.  Course numbers 100 through 109 have already been assigned; the example of other general education courses is followed (e.g. PHYS 113 and PHYS 114).











PHYS 112									3 cr.


Natural and Manmade Disasters


This introductory-level science course for non-science majors covers earthquakes, tsunamis, floods, volcanoes, landslides, fire, comet/meteor impacts, and nuclear accidents.  The conditions necessary for the disasters, the forces that are unleashed, and civilization’s role in them are examined.  (Not for major elective credit in Physics, Biophysics, or EE).





PHYS 102 Earth Science





Earth Science touches briefly on natural disasters such as earthquakes, mass wasting, floods, hurricanes, and tornadoes describing their causes and effects.  Very little detail is given about these phenomena.  PHYS 112 not only will investigate each of the natural disasters touched upon in the Earth Science class in greater detail, it will also cover fires, comet/meteor impacts, nuclear accidents and other man-made disasters. 














