Course Title: Natural Disasters (Geology 012)

Primary contact name and Email: Dr. Nicholas K. Coch, coch@earthlink.net

Date course was approved by department: Initial approval Spring 1988;  PLAS approval Fall, 2008.
Introduction: Natural Disasters has been offered by the SEES, each semester for over 20 years. It is a three hour lecture course, originally taught by Dr, David Speidel, and for the last 8 years by Dr, Nicholas K. Coch The class fills to its limit (120 students) most semesters. Evaluations of the instructor, course and text have been very good, The present instructor, Dr. Nicholas K. Coch,  received both  the Presidents Award for Excellence in College Teaching at Queens College and the John Moss Award for Excellence in College Teaching from the National Association of Geology Teachers in 2007.

Justification: Geology 12 addresses all the requirements for a PLAS offering.

1. Introduce students to how a particular discipline creates knowledge and understanding,

This course introduces students to geologic, meteorologic, oceanographic and climatalogic natural disasters by showing how Earth systems and processes work,  how humans interact with them, with sometimes disastrous results, and how disasters can be mitigated. Emphasis is placed on how geoscientists use the Scientific Method to produce hypotheses and how they are tested. Relevance of lecture material to human society is maintained by reference to natural disasters in the current news (e.g., Sichuan earthquakes; hurricanes Katrina and Gustav; Indian Ocean tsunamis). Each period begins with such a discussion and students learn how scientists learn from one disaster to prepare for the future. For example, how seismologists’ records of ground shaking during an earthquake leads to improved building codes. Or how to design “hurricane-proof” buildings and natural levees.
2. Position the discipline within the liberal arts and the larger society

Understanding Earth processes requires a command of basic concepts in a number of sciences. For example chemical processes (weathering of construction materials), physical concepts of stress, strain and failure that create landslides, and the biological oxygen demand and the dissolved oxygen levels that determine organic pollution and the fate of organisms. Connections are made between basic principles of science and those of the other liberal arts disciplines. Thus, Geology 12 shows how understanding and preparing for natural disasters requires basic knowledge of the atmosphere, hydrosphere, and geosphere and understanding of societal factors economics (the cost of rebuilding the levees in New Orleans), statistics (calculating the recurrence interval of an earthquake) and psychology ( risky behavior by humans and their refusal to remember past disasters). Through this approach the student begins to understand that only an interdisciplinary approach can solve natural disaster problems.

Because it shows how a natural science interfaces with social sciences and the humanities, Geology 12 is an ideal PLAS course and will not only enrich students’ scientific knowledge but also show how the many areas of human knowledge reinforce one another. It therefore meets both the letter and spirit of the PLAS concept and is a model of a course that would launch students on their academic careers.  At the same time, because of its integrative effect, it would also have been  an excellent upper division General Education course of the type proposed by the President’s Task Force – had that proposal been accepted.

3. Address the goals defined for the particular areas of knowledge the course is designed to fulfill.

The features of PLAS courses that enable them to meet goals of the Natural Sciences Area Requirement are: 

“Courses that contribute to the goal of understanding the methods, content, and role of the natural sciences should include familiarity with a body of knowledge in the physical or biological sciences; successful study of the methods of science, including the use of observation, the formation of hypotheses, and the testing of models; experience and awareness of the impact of science on modern society.”
By helping students understand how several components of the Earth System work and interact, Geology 12 provides the requisite familiarity with scientific knowledge. By showing how scientists use observation of natural disasters to learn about Earth processes and build on those observations to create models that simulate and predict phenomena such as hurricanes and earthquakes, Geology 12 addresses the applications of scientific method. Finally, there is arguably no more dramatic demonstration of the interaction of science and modern society than the recent real-time media images of Hurricanes Katrina and Gustav and the ways in which meteorologists carefully phrase their best estimates of where and how hard a hurricane will strike. It is important that students understand the uncertainties as well as the successes in such predictions.
4. Be global or comparative in approach

A course in natural disasters must by its very nature, have a global outlook. Examples are considered from all continents and in developed and developing nations. While the processes may be the same, the economic and social consequences of natural disasters are very different in these nations. Natural disasters are no longer local Hurricane Katrina had national consequences in that it affected the price of gas across the U.S. In a similar fashion a major hurricane strike or an earthquake in New York City will have international consequences.

6. Engage students in active inquiry


It is important to challenge the misconceptions of new students whose erroneous ideas are shaped by the media, that are all too often more interested in drama than facts. These misconceptions are addressed directly in Geology 12, including “hurricanes do not hit New York City because of the cold water south of New York”, the “greatest earthquake” ever known was in San Fransisco etc. This course goes to great length to explain the difference between science  and pseudo-science. Science is involved with proposing hypotheses and repeatedly testing them, whereas pseudo-science is based on ideas that fall apart with rigorous testing. The most effective descriptions of natural disasters are from students that have experienced them. Such students are encouraged to relate their stories in each session. In discussing recent disasters the discussion can be spirited. In each case the student is pressed to cite the scientific evidence for their beliefs.

7. Reveal the existence and importance of change over time.


Time is a vital concept n the Geosciences. In essence it is a four dimensional science in which change comes with time. The basic concept in the Geosciences is plate tectonics and continental drift. With time the latitudinal positions of all the continents change, and with these movements, climates change. Where these plates make contact, natural disasters such as earthquakes and volcanoes occur. The movement of the continents caused the faulting and climate changes in Africa that led to the divergence of ape and hominid species in Africa millions of years ago. Later climate changes, triggered by plate collisions, led to the dispersal of advanced hominids out of Africa. The repeated glaciations of the Pleistocene Age stressed populations and led to major advances in human culture with each climatic effect

Course materials, Assignments and Activities


Course grade is based on two intraterm exams and a final with additional consideration given to students who have been active in class discussions.


The text used for the course was developed from the particular course material in Geology 12 over the years. This textbook includes many topics that are given short discussions in “Environmental Geology” textbooks used in many similar courses. Those courses empasize only a few natural disasters (earthquakes,, volcanoes, flooding and landslide). In contrast, the text used in this course deals with both those hazards and a number of others including estuaries and wetlands, coastal problems, severe weather mangrove and coral reefs in tropical regions.

Text:

Coch, Nicholas K. Geohazards , Prentice Hall Publishing Co. 487 pp.

Assessment:

To assess student perspectives of teaching in Geology 12, the standard College course/faculty evaluation questionnaire is administered as supplied every three semesters and a more directed SEES questionnaire is used every semester. In addition, the instructor has administered his own evaluation each term. This evaluation emphasizes open-ended responses and includes items not considered on the College evaluation. Input from these evaluations has been valuable in improving the course.
Administration:

The department approved the original course description and as an undergraduate curriculum committee of the whole, periodically evaluates all our courses. Geology 12 has always been taught by a full time faculty member.  For the last ten years it has been taught by Professor Nicholas K. Coch, a senior faculty member and a world-recognized authority on understanding the effects of hurricanes on society.
