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A.  Course Offerings Bulletin Information

Follow the instructions in the OAA curriculum manual.  If this is a course with decimal subdivisions, then use one New Course Request form for the generic information that will apply to all subdivisions; and use separate forms for each new decimal subdivision, including on each form the information that is unique to that subdivision.  If the course offered is less than a quarter or a term, please complete the Flexibly Scheduled/Off Campus/Workshop Request form.

Description (not to exceed 25 words): An introduction to the snow, frozen, and ice covered environments;
their importance to the overall climatic and geologic systems of the Earth; their variations in time and space.
Quarter offered:  

Autumn

Distribution of class time/contact hours: 5  48 min classes/week
Quarter and contact/class time hours information should be omitted from Book 3 publication (yes or no): 
 No        

Prerequisite(s):
Geol Sci 100 or Geol Sci 121, or Earth Sci 100 or Earth Sci 121, or permission of instructor


Exclusion or limiting clause:


Repeatable to a maximum of  _____  credit hours.
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Grade Option (Please check):     Letter   X FORMCHECKBOX 
     S/U     FORMCHECKBOX 
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      EM: 
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    Course:  Yes   FORMCHECKBOX 
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Embedded Honors Statement:   Yes   FORMCHECKBOX 
    No  X FORMCHECKBOX 

Other General Course Information:
     

(e.g. “Taught in English.” “Credit does not count toward BSBA degree.”)

B.  General Information
Subject Code____Earth Sci______________Subsidy Level (V, G, T, B, M, D, or P)____________B_____________
If you have questions, please email Jed Dickhaut at dickhaut.1@osu.edu. 
1.   Provide the rationale for proposing this course:

See Attached


2.   Please list Majors/Minors affected by the creation of this new course.  Attach revisions of all affected programs.  This course is (check one):     FORMCHECKBOX 
 Required on major(s)/minor(s)   
 FORMCHECKBOX 
A choice on major(s)/minors(s)   

  X FORMCHECKBOX 
 An elective within major(s)/minor(s)   
 FORMCHECKBOX 
 A general elective:

3.
Indicate the nature of the program adjustments, new funding, and/or withdrawals that make possible the implementation of this new course.     


None
4.   Is the approval of this request contingent upon the approval of other course requests or curricular requests?

Yes   FORMCHECKBOX 
 
No  X FORMCHECKBOX 

  List:

5.
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6.
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Not Applicable    FORMCHECKBOX 

9.
Attach a course syllabus that includes a topical outline of the course, student learning outcomes and/or course objectives, off-campus field experience, methods of evaluation, and other items as stated in the OAA curriculum manual and e-mail to asccurrofc@osu.edu. 
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Colleges of the Arts and Sciences Curriculum Office.  10/02/06
Rationale for Earth Sciences 450
The Cryosphere
Rationale:  The term cryosphere is derived from the Greek word kryos, meaning frost or ice cold.  The term refers to all the water on Earth that is in a frozen or solid state.  This course is an introduction to water as it occurs in these frozen states: snow, ice, and frozen ground on the Earth and other frozen planetary bodies in our Solar System.  The cryosphere on Earth is an integral part of the global climate system, with important linkages and feedbacks.  For example, as glaciers melt sea level rises.  Today, terrestrial ice makes up only about 2% of all the water on Earth, but it is the largest reservoir of fresh water.  As the climate of the Earth continues to warm through this century, our need to understand the cryosphere and to quantify the processes that control its dynamics will become more important to human society.  A better understanding of the distribution of frozen waters and their interactions with sea level rise, the global water cycle, and greenhouse emissions will be fundamental for predicting future consequences of climate change.  This course will provide a basic understanding of cryospheric processes and the linkages between the cryosphere and the rest of the global climate, hydrologic, and geologic systems.  It will provide a suitable underpinning for advanced courses in glaciology and paleoclimatology, and act as an important survey of the cryosphere for students in the earth sciences and other disciplines.
NEW COURSE REQUEST AND DESCRIPTION

Colleges of the Arts and Sciences

School of Earth Sciences

Course Number/Title:  450

The Cryosphere
Instructor/Lectures:  Ian Howat
Graduate Teaching Associate:  TBD  

Reading List:
Course readings, from the books listed below, will be available to students on Carmen.
Lal, R., J. M. Kimble, and B. A. Stewart (eds.), 2000.  Global Climatic Change and Cold Regions
 Ecosystems, Advances in Soil Science, Lewis Publishing, 265 pp

Macdongall, D., 2004.  Frozen Earth: The Once and Future Story of Ice Ages, University of 
California Press, 256 pp.

NRC, 2002.  Abrupt Climate Change, National Academy Press, 229 pp.  

Paterson, W. S. B., 1994.  The Physics of Glaciers, Pergamon Press/Elsevier Ltd., 3 rd Edition, 
480 pp.  
Ruddiman, W. F., 2001.  Earth’s Climate: Past and Future, W. H. Freeman and Co., 465 pp.  
Credit:  5 Credit Hours

Prerequisite:  Geol Sci 100 or 121 or Earth Sci 100 or 121; or permission of instructor.

Course Structure: Five, 48 minute lectures/wk  

Description:  This course is designed to introduce students to snow-covered, ice-covered, and other frozen environments; to examine the importance of those environments to the overall climatic and geologic systems of the Earth; and to describe the variations of those environmnets in time and space.  
Content:  The course will examine such aspects of the cryosphere as seasonal snow cover, sea ice, river and lake ice, glacier ice, and permafrost, describing the dynamic interactions between these components of the global hydrological cycle and other parts of the earth system, both at present and in the geologic past.  Fundamental physical properties of snow and ice, such as albedo, thermal diffusivity, and latent heat, will be discussed in view of their significance to the changing state of water and, therefore, their effects on global climate.  Changes in snow cover, sea ice, and glacier extent will be examined in terms of climatic forcing and feedbacks.  The distribution of permafrost and changes in soil active layer depths will be discussed in terms of increased water runoff and global carbon cycling.  
Glacier variations in time and space will be presented and integrated into our overall understanding of the Earth’s climatic history, from the “Snowball Earth” of the Late Proterozoic to Late Paleozoic glaciations of Gondwanaland through the glacial/interglacial cycles of the Pleistocene.  Finally, ice on the other planetary bodies in our Solar System will be discussed.  The course will involve lectures, student participation in class discussion, two midterms, and a final exam.  Homework will be assigned to reinforce concepts, ideas, and comparisons made in lectures and readings.  
Course Objectives:  The primary objectives of this course are (i) to describe the various components of the cryosphere and how they are connected to the global hydrological system, (ii) to understand the physical processes that control the various components of the cryosphere, (iii) to link cryosphere variation to climatic changes, (iv) to discuss cryosphere changes/variations through Earth history, and (v) to describe what is known about extraterrestrial icy worlds.  The course is designed to provide a broad overview of the cryosphere and the physical parameters/processes that control it, but also to provide a foundation for more advanced courses in glaciology and paleoclimatology.  
Course Grades:  The course will be graded according to results from examinations, homework, and class participation, as follows:

Mid-term Exams (2)





40%

Final Exam






25%

Homework/Class Participation



35% 

Required Book: No book is required for this course; assigned readings from several books will be available on Carmen.

Policies on Attendance and Absences: Attendance is encouraged and expected at all lecture sessions. The instructor should be notified as soon as possible in emergencies where students must miss class. The deadline for make-up work for missed assignments, quizzes or examinations is one (1) week from the original date of administration.  Each student must meet individually with the instructor regarding make-up work for missed quizzes and exams.  
Disability Services:  Students with disabilities that have been certified by the Office for Disability Services will be appropriately accommodated, and should inform the instructor as soon as possible of their needs.  The Office for Disability Services is located in 150 Pomerene Hall, 1760 Neil Avenue (telephone 292-3307, TDD 292-0901, (http://www.ods.ohio-state.edu/).  

Academic Misconduct:  It is the responsibility of the Committee on academic misconduct (COAM) to investigate or establish procedures for the investigation of all reported cases of student academic misconduct.  The term “academic misconduct” includes all forms of student academic misconduct wherever committed; illustrated by, but not limited to plagiarism, collusion (unauthorized collaboration), copying the work of another student, and possession of unauthorized materials during an examination.  Instructors shall report all instances of alleged academic misconduct to the COAM (Faculty Rule 3335-5-487).  For additional information, see the Code of Student Conduct (http://studentaffairs.osu.edu/info_for_students/csc.asp).  

Topical Outline:  The following is a tentative, chronological outline of course lecture and assigned reading topics:

Week 1
Introduction to the cryosphere – The physical properties of snow and ice
Week 2
The physical properties of snow and ice
Week 3
Snow cover/lake ice
Week 4
Sea ice
Week 5
Alpine glaciers
Week 6
The great ice sheets
Week 7
Permafrost
Week 8
Snowball Earth – How and why
Week 9
Glaciations in Earth history
Week 10
Extraterrestrial icy worlds
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