APPLICATION FOR COURSE APPROVAL FOR
GENERAL EDUCATION PROGRAM

Course Number: GEO 113 Course Title: Natural Disasters

Check the general education core area for this course:*

Fine Arts and Literature Letters
X __ Natural Sciences Social Sciences
Mathematical & Quantitative Reasoning English Communication

Foreign Language/Cross-cultural Competance

*Note: courses can qualify in more than one area but a separate form is required for each request. Students may

course for general education credit in one area.

Department(s) in which course will be taught: Geosciences
Faculty member(s) responsible for course: Savage
Office Woodward 317 Office phone____ 4-5392

Geneaaly not, but please
Will non-tenure track faculty teach this course? Yes see p. 8 bdow.

If yes, approximately what percentage of sections will be taught by non tenure-track faculty?

No

The integrated skills* that this course will focus on are:

X_ Read complex texts ____ Write effectively

____ Speak effectively ____ Examine human differences
X_ Use of quantitative data X_ Use of qualitative data

____ Use of information technology ____ Use of artistic activity

*Note: At least three integrated skills are required.

Course description (as would be found in catalog):

113 Natural Disagters (3) The science of natural disasters from a physical, chemical and

geological perspective. Understanding of the development of and factors controlling

the occurrence of natural disasters. (Lec 3)(N)

Faculty member@® signature

Chairperson@ signature

Dean@ signature
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_PART 1
This part consists of six questions designed to highlight fundamental aspects of the general education
program. Only answer question 5 if it is relevant to your course.

1. Primary learning objectives. Natural Disasters has two primary learning objectives:
I. to provide a basic understanding of the physics and earth system processes which drive natural
disasters.
Il. to provide aincreased knowledge base for where and how often natural disasters occur,
including a perspective and lessons learned from past disasters

2. Medting general education goals.
a) Critical thinking. GEO 113 Blike all geosciences courses Dis not amenable to brute
memorization (although there is a memorized information base that informs the critical thinking).
Critical thinking isinvolved in every subject treated in lecture course.

Lecture. Topics are deliberately introduced as a series of observations, from which a
hypothesisisgenerated. Then, further observations Bthroughout the course bare discussed
as tests of that hypothesis. Virtually every topicis treated in this fashion: herewe provide
but a simple example:

During the section on earthquakes, students are introduced to the notation of seismology and
earthquake location and magnitude. They are also introduced to the largest, historically
recorded earthquakes, termed great, and the devastation that followed. Observations from
the great earthquakes are presented along side smaller earthquakes. Observationsinclude
wave amplitudes and timing data from each event along with simple data examples.
Location and magnitudes are determined form these sets of data.

Following the section on earthquakes, a section on tsunamisis covered and the generation of
tsunamisis explored. Students are asked to determine what ocean body would experience
the vast majority of large tsunamis. They are also asked to explain what physical conditions
are important to generate large tsunamis. Eventually they will determine that the great and
largest earthquakes occur around the Pacific Ocean due to the presence of subduction zones
surrounding the Pacific.

Then during the section on volcanoes and volcanic arcs, locations and origins are addressed.
Patterns of great earthquake and tsunami generation are similar to those of volcanic patterns.
Students are asked about the similarities of these three great hazard producers and
questioned if thereis an underlying process that may be responsible. They eventually
recognize the processes that producethe largest earthquakes, tsunamis, and volcanoes are all
surface manifestations of one boundary within plate tectonics. Lectures, therefore, are
presented as hypotheses with observations as tests of these hypotheses.

b) Methods and materials characteristic of the discipline. The course engages students in geologic
observation, measurement, and the construction and of use simple models for natural phenomena.
Throughout GEO 113, students quantitatively and qualitatively evaluate how natural disasters are
created and explore their dramatic modification of the landscape. In the lecture, and specifically
in the case study readings, students explore and evaluate processes as diverse as atmosphere
circulation, hurricanes, plate tectonics, earthquakes, volcanoes, slope stability, floods, impacts,
mass extinctions, water waves, and tsunamis using a combination of descriptive and distinctive
language, quantitative, and qualitative tools of the discipline.

¢) Commitment to intellectual curiosity and lifelonglearning. Thisishard to instill or teach. The
geosciences, like most other subjects, change each year with new research. We introduce
predictions made in the past, and evaluate these in the context of modern ideas. A compelling
opportunity to engender the notion that knowledge is an ongoing, lifelong process occurs as the
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relevance of the geosciences in understanding (and perhaps solving!) a variety of modern problems
ismade manifest. The problems plainly don®go away with ignorance; instead, they multiply with
increasing taxation of the Earth@ limited resources. Approaching them from a position of current
knowledge thus becomes as much an issue of survival as anything else.

d) Openness to new ideas and social skills necessary for teamwork and leadership. Opennessto
new ideasisthe hallmark of all geosciences courses. Thisis perhaps because students generally
don®think in terms of the geosciences as a discipline to take its place beside chemistry, biology,
and physics. And that may be due to the fact that the Earth sciencetrack in high school is
generally offered in the ninth grade, and/ or to students presumed not to be bound for college.
Regardless of why students generally don® show much familiarity with or sophistication in the
geosciences, the fact is that we offer students new (and genuinely revolutionary) ways of looking
at theworld. Indeed, in our classes they commonly end up asking questions that they never really
thought were questions before Dquestions such as, ONVhy is that mountain range there?Oor OVhat
does a volcano have to do with an earthquake?Oor ONhat do high sea levels have to do with
global warming?0 We do not claim that GEO 113 builds social skills or leadership, but we surely
affirm that as an intellectual exercise, GEO 113 builds the kind independent thinking that is
prerequisite to the self-confidence and self-aw areness that makes effective leaders and smooth
teamw ork.

e) Ability to think independently. GEO 113 is consciously set up as an investigation into a series
of disasters highlighting the conflict between the force of nature and the will of man. This
approach, we feel, is best-suited to engendering critical and independent thought. The reading
exercises asks questions like, OVMhat do you (our italics) thinkE? Oand implicit in this approach is
the requirement that students think independently. Reading exercises are doneindividually,
reinforcing the requirement for independent thought, and submitted a few times each semester.

3. Suitalility for the general educati on area chosen (natur al sciences).
Definition. GEO 113 is a physical sciencecourse. It explicitly uses science as a means of exploring the
physical nature of the Earth, and in so doing matches the definition of the Natural Sciences Core Ar ea

(N).

Guidelines. Asregardstheguidelinesin a (N) general education course, some of these issues have been
addressed above; | will recap them here;

1. Devdopment of an understanding how scientists collect and interpret data. In GEO 113, topics are
introduced, as we have seen, as a series of observations (many times ones that students,
themselves, can make). These simple observations are generally enhanced by data not
necessarily readily available to students, and then, in the manner in which discoveries are made
in this field, hypotheses are generated to explain the observations. Thus, the process of teaching
thematerial closely follows the process of discovery of the material. If students follow the
sequence of idea development in the lectures, they will exactly understand how geoscientists
collect and interpret data, sincethe original observations and deductions, themselves, are
generally described. Asmuch as possible, we try to impart something about what motivates
contemporary geoscientists and about the methods they use, the old ones as well as the new.
We want students to share some of the excitement and exhilaration triggered by recent
discoveries that have greatly increased our understanding of how this planet works.

2. Foundation knowledge. GEO 113 is designed to provide a glimpse of the geosciences from a
viewpoint of and emphasis on natural disasters. It provides a foundation and a comprehensive
look into the locales and destructive force of natural disasters. It provides studentswith a
richer understanding of the spatial and temporal probabilities of natural disaster occurrence.

3. Createassignments that deveop critical thinking skills. The use of quantitative data presented in
lecture to more fully understand the qualitative data presented in specific case studiesis the
first step. Thisintegration of data provides a knowledge base for students to make predictions
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and forecasts based upon past evidence and develop strategiesto handle and prepare for
future natural disasters. Assignmentswill focus on, first, the understanding of historical efforts
of natural disaster mitigation and, second, the application of this data to hypothetical disasters
in the future through the construction of reasoning and physical arguments.

4. Importanceofthe natural sciencesin resdving real-lifeprodems. The study of past natural
disasters and they affect human society is a natural fit for resolving real-world problems. The
instruction will present historical disasters and requiring students to evaluate the risk to human
life and property. The class will then ask students to use the knowledge acquired to plan for
future disasters, i.e. what steps can, or better yet, should be taken to minimize theloss of life or

property.

4. Opportunitiesin theintegrated skills itemized atove.

Below we have chosen to highlight three (3) of the integrated skills. These, however, underestimate how
many of the integrated skills are actually used in our courses. Consider the following example of a
typical assignment, in which complex texts, quantitative data, and qualitative data are integrated.

Students are provided with qualitative data from reading in a complex text (The Control of Nature, by
J.McPhee) on, for example, the channeling of the Mississippi River. The data are primarily historicin
nature without reference to quantitative data such as maps or river flow rates. These numerical data
are provided in lecture for context and final decision making.

1. (Quantitative): Standardize thegiven river speed (m/ s) to a flux (m3/ s) using theriver cross
section. Then determine the amount of sediment the river discharges over a year.

2. (Qualitative): On the map provided, identify the current, natural and historical course of the
river. Such a description needs to be a) legible; b) adhere to geological map-making standards
(in terms of symbols, colors, and legend); and c) efficiently convey its point (because all maps
have a point).

3. (Complex Text): In the context of the recent channeling of the Mississippi, identify the engineering
and physical problemswith forcing a river®@ course. Use specific examples from the text to
provide evidencefor these issues. Usethe datain parts 1 and 2 to help make your argument
about channeling theriver.

4. (Writing). Submit areport. Students submit a report (including the map), that is the product of
the above exercises. Thereport is evaluated by theinstructor, the integrated skills (above)
assessed, and then returned to the students for further work. Report isrevised according to the
suggestions of the instructor and then resubmitted (accompanied by, of course, the first, marked
version of thereport).

The example above should highlight the fact that the nature of the material in GEO 113 utilizes
combinations of all of the Qntegrated skills,Oexcept for CBpeak effectivelyOand CExamine human
differences.OHowever, no matter who teaches this course, the following integrated skills will surely be
involved in the course over and over:

a) Reading Complex Texts. Primary sources in the sciences are generally not within the grasp of
100-level students. Our response, therefore, has been to require the reading of secondary sources
including a) scientific articlesin popularizing journals such as Sdentific Ameicanand Discover and
b) collections of case studiesincluded in non-textbook required reading.

A typical example of required reading Dthat is not part of the textbook in GEO 113 BisM cPhee@
OTrhe Control of NatureOwhich is a non-scientists account of a few different types of natural
disasters demonstrating conflict between the physical world and the human prespective.

b) Use of qualitative data. GEO 113 introduces qualitative data that are generally paired with
quantitative data. Qualitative data areintroduced in GEO 113 in the following tasks (among
others):

¥ |dentification of features from maps which are a result of natural disasters
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¥
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¥
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Identifi cation of natural hazard size from order of magnitude data

Identification of risk factorsin specific locations

Highlighting specific regions of the world which are most more likely to experience a specific
type of disaster

Calculation of relative hazard probabilities between different regions of the world

Identifi cation of which factors control natural hazards

Identification of important factor to minimize or eliminate risk

¢) Use of Quantitative data. GEO 113, while not requiring calculus-based quantitative reasoning,

requires a basic grasp of algebra and some trigonometry, as well as basic graph-reading skills.
Below follow several examples of the kinds of problemsthat GEO 113 students are routinely asked
to perform as part of the course:

Determine the magnitude of an earthquake from amplitude at seismic stations
Calculate the location of an earthquake from seismic data

Calculate the wave height of a tsunami using only ocean depth

Calculate the runup height of a tsunami from basic principles

Calculate the wind speed on the edge and in the eye of a hurricane

Calculate the amount of sediment transported by the Mississippi River

Calculate the specificrisk for a location on Earth due to a specific disaster
Determine the probability of Rhode Island experiencing a hurricane in the next 30 years
Determine the probability of the Earth being stuck by a Rhode Island sized asteroid

KA K K KKK KK

While the class is firmly rooted in the physics controlling natural disasters, a primary intent isto
also provide a accessible wrapper around the basic concepts of mathematics. These topicsinclude
algebraic manipulation, simple trigonometry, and unit analysis. All of these mathematical topics
are framed in the context of natural disasters and the physical world, allowing students to easily
grasp the varying scales of magnitude.

5. Classize

The format of GEO 113 is alarge class, over 80 students, and its size necessarily limits the kind of
assignments that can be offered in the context of thelecture. The requirement of reading case studies
and synthesizing information gained within the readings to physical phenomena discussed in lecture
will be highlighted and key to a full understanding of the processes behind natural disasters and their
consequences. The examinations will be based upon theintegration of qualitative (from specific
readings) and quantitative data (from lecture), while grading of examinations will be done by solely by
theinstructor. Examination corrections will be detailed and answers will be covered in class following
the examination.

6. Other instructors
Instructors other than B. Savage will not teach GEO 113. No other faculty currently or in the near
future at URI has the expertise to teach GEO 113.
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Part 1l

Please provide documentation of the means by which your course attempts to reach the goals
of the general education program courses described above. Please attach a syllabus
(mandatory) and all relevant course materials (e.g., exams, homework and laboratory
assignments, classroom exercises) that will demonstrate how your course does this. In
addition, please feel free to include any explanation(s) necessary showing how the course
materials are linked to both the goals of general education program (sic) and specifically to the
integrated skills.

N atural Disasters
GEO 113; Spring, 2008

Instructors: B. Savage Office: 335Woodward Hall ; Hours: MF 4-5, or by appointment); phone
401-87453R; email: savage@uri.edu

Time: 11:00AM B12:15PM onMW
Required Text: Natural Disasters, AbbotP.L., McGraw-Hill, 4" Edition, 2004
The Control of Nature, J. McPhee, Farrar, Strausand Giroux, 1989

Course Website: WebCT GEO_113Course Webste

Grading:
¥ Two midterms. 40% combined
¥ Find: 30%
¥ Homework: 20%
¥ Quizzes. 10%
¥ Gradeswill notbecurved.

Attendance. Mandaory.

Late Work: Latework will not be accepted.

Make-up Policy: Therewill beno make-ups Inthecase of legitimate conflicts, notification required at
least oneweek in advance. Inthecase of deaths accidents, or sickness, notification required within
aweek of theregularly scheduled duedate. All excuses mug bein writing.

Note: Any student with adoaumented disability is welcome to contact usas early in the semester as
possible so tha we may arrangereasonable accommodaions As pat of this process, please bein
touch with URI@ Office of Disability Services, located in Room 3300f the Memoria Union (874
2098)

Objectives & Outcomes: Thecurriculumof GEO 113isdesigned to accomplish, simultaneoudy,

several objectives. Mog obviousis an increasing undestanding of processes that govern naural

disasters. Specificaly, the examination of past eventswill beutilized to aid in undestanding of current
and future ones.

After theclass, you should hawe an emerging sophisticationin:
Thesimple physcal processes create natural disasters;
Theimpact of naura disasters on human sodety;

The probability of specific natural disasters occurring;

The probability of specific natural disasters affect human life;
Successes and Failuresin handling natural disasters,
Successes and Failures in mitigating natural disasters,
Expected events dependent on location;

The ovewhdming power of naure

KK K K KKK K
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¥ Components which make up the earth, atamosphee and hydrosphee

You should demongdrate anincreasng ability in:
¥ Condructive critical thinking and argumentation;
¥ Scientific inference and reasoning

General Note: This syllabusis an outline of proposed events. It is subject to change however, never
withoutsignificant advanced notification.

SCHEDULE OUTLINE

|. INTRODUCTION
Week 1 PRisk Quantifications
Week 2 BEarth Processes and Important Factors

[I. AIRAND WATER
Week 3 DAtmogphee Circulationand Tornadoes
Week 4 BOcean-Atmospheae Interactions
Week 5 DHurricanes

1. Rock
Week 6 DEarthqukes
Week 7 BDEarthqukes
Week 8 BTsunanis
Week 9 BVolcanoes
Week 9 BVolcanoes/ Landdides
Week 10 BLanddides

IV. MASSIVE EVENTS
Week 11 BDFloods
Week 12 DFloodg Extraterrestrial Impacts
Week 13 BClimate Change
Week 14 BDMass Extinctions

Final Examination: TBA (sameroomas lectures)

General Note: This syllabusis an outline of proposed events. It is subject to change however, never
withoutnotification, and never to advance the duedates of assignments.
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Sample Questions from GEO 113 Examinations

Using thereadingsin GControl of NatureQ J. McPhee, and topics discussed in lecture, briefly describe
the circumstances and create a (1) cross sectiond sketch and (2) map view of theconditionscontributing
to the hazard in theLos Angdes Mountins (10pts). How frequent (and why) does this hazard occur?
(5pts) Do theinhabitants of theLos Angdes Mountinscontribute to an increase or decrease in hazard?
(5pts) Indicate onthe map view, with arrows, the mass path from source to find postion (5pts) and
where you would want your hous to ressde onthemountain (5pts) (Total 30pts)

How often (timescale) would you expect a earthquake of magnitude5,6,7,8, and 9 ? At wha magnitude
would we expect major damage or minordamage. Give an example for each: minor damage and major
damage (10 pts)

Themain cause of earthquakesis (5 pts)

Thevelodty of atsumani is controlled solely by 5(pts)

in amagmawill berespongble for thevolcanoes explosveness (5pts)

In the southern hemisphere, cyclones spin (5pts)

For thefollowing disasters, give an example of away to reduce therisk and/or hazard and an exampl e of
away to significantly increase therisk and/or hazard. Explain why taking the specified action increases
or decreases your risk.

Hazard Increase Decrease

Flood (100year)

Hurricane (100year)

Volcanic Eruption




