GROSSMONT COLLEGE

Official Course Outline

GEOGRAPHY 120 – PHYSICAL GEOGRAPHY: EARTH SYSTEMS
1. Course Number
Course Title
Semester Units
Semester Hours
GEOG 120
Physical Geography:

3
3 hours lecture: 48-54 hours

Earth Systems


96-108 outside-of-class hours
2. Prerequisites
144-162 total hours

None.

Corequisite


None.

Recommended Preparation

None.

3. Catalog Description
Explore your world! Drought! Fire! Earthquakes! Flood! This physical science course describes and explains the earth’s major physical systems, the basic energy and material flows by which these systems operate, and the result of human interaction with these flows. Phenomena explored include storms, climate, ecosystems, seasonal change, plate tectonics, stream and glacial activity, and beach systems.

4. Course Objectives
The successful student will:

a. Analyze the major physical components of the Earth System in an organized, hierarchial manner.

b. Compare and contrast the interactions between Earth’s various physical subsystems at various spatial and temporal scales.

c. Assess the basic energy and material flows by which these systems operate in the context of systems theory.

d. Appraise the underlying principles which govern both these flows and the configurations they produce (e.g., mass and energy laws).

e. Compare the prevailing scientific models that systematically explain and predict Earth behavior (e.g., wave cyclone theory, plate tectonic theory, kinetic theory, atmospheric dynamics and thermodynamics, Earth-Sun relationships, etc.).

f. Examine the resultant spatial distributions of climate, water, soil, biota, tectonics, and gradation as found across the Earth’s surface.

g. Analyze the nature of the scientific pursuit, especially the ways in which scientists collect data, develop explanations and then evaluate in the context of outcomes.

h. Evaluate the major tools used by physical geographers (e.g., isopleth mapping, thermal infrared satellite imaging, quantitative modeling, etc.).

5. Instructional Facilities
a. Access to the internet.

b. Classroom with extensive whiteboards up front.

c. Overhead projector, slide projector, and a large, mounted screen.

d. Mounted wall maps (germane to physical geography).

e. A large globe mounted on a moveable stand and a smaller hand-held globe.

f. A VCR, a document camera and a computer, both wired to a ceiling-mounted data projector.
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6. Special Materials Required of Student
None.

7. Course Content
a. Earth systems interaction; atmosphere, hydrosphere, lithosphere, and biosphere.
b. Spatial and temporal environmental characteristics.

c. Systems theory: energy and material flows.

d. Physical science foundational principles: thermodynamics, force, heat and temperature, energy transformations, work, the structure of matter, phase changes, the electromagnetic spectrum, conservation principles, equilibrium, and entropy.

e. Scientific models and theories: wave cyclone theory, plate tectonic theory, atmospheric dynamics, earth-sun relationship, energy transfers, global energy budget, climate distribution and variation, cyclogenesis, and human-environment interaction.
f. Spatial and temporal distribution and interaction of geographic phenomenon: climate, soil, biota, tectonics, gradation.
g. Landscape processes and features: endogenic processes and plate tectonics, exogenic processes and gradation.

h. Scientific data collection, analysis, and evaluation.

i. Tools of physical geography: maps, the geographic grid, global positioning systems, remote sensing and Geographic Information Systems.

8. Method of Instruction
a. Well-developed, academically-based lectures (hierarchically-organized, theory-based, geared toward explanation over mere description, and with an emphasis upon developing student notetaking skills).

b. Discussion.

c. Group activities.

d. Slides, transparencies and instructional films.

9. Methods of Evaluating Student Performance
A grading system appropriate to a college-level introductory science course will be established by the instructor and implemented uniformly. Grades will be based upon demonstrated proficiency in subject matter by examination.

a. A series of map quizzes are given to help students learn important locations.

b. Objective and essay examinations on lecture and textbook, including a final exam.

c. Homework and/or research paper.

10. Outside Class Assignments
a. As a three-unit lecture course, it is assumed that students will spend at least two hours outside of class for each hour spent in class. Such intense study should utilize both notes taken during lecture and textbook readings as assigned in a class syllabus.

b. Required textbook readings.

c.
Auxiliary readings/handouts on First and Second Laws of Thermodynamics.

d.
Auxiliary use of instructional office hours, department tutoring, and/or review sessions.

e.
Supporting homework assignments, including:


(1)
The Geographic Grid.


(2)
Isotherm mapping.


(3)
Differential heating and thermal circulation.


(4)
Surface weather maps.


(5)
Global pressure and wind distribution.


(6)
Climate distribution and controls on natural selection.


(7)
Elements, compounds, minerals, and rocks.

f.
Supporting video-lecture or web-based assignments, including:


(1)
Spherical Grid Systems.


(2)
Heat storage Capacity: Land vs. Sea Contrast.


(3)
Cyclogenesis.
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11. Texts
a. Required Text(s):

(1)
Strahler, Alan, O.W. Archibald. Physical Geography: Science and Systems of the Human 
Environment.  5th CA edition. Hoboken, NJ: John Wiley & Sons, 2011. 

(2)
Hess, Darrel, Dennis Tasa. McKnight’s Physical Geography: A Landscape Appreciation. 11th edition. 
Upper Saddle River, NJ: Pearson. 2013.

b. Supplementary texts and workbooks:

As assigned by instructor.

Veregin, Howard. Goodes World Atlas. Rand McNally, 2010.
Addendum: Student Learning Outcomes
Upon completion of this course, our students will be able to do the following:
a. Memorize, apply, and explain the rationale behind classification systems developed for recognizing, explaining, and predicting relationships, patterns, and trends in Earth Systems (e.g., classification of rocks; classification of thermal vs. dynamic weather systems; forms of energy, especially associated with the energy transformations produced by atmospheric, hydrospheric, biospheric, and lithospheric processes; classification of climates in terms of the availability of the inputs to photosynthesis; classification of biomes; classification of erosional vs. depositional environments; etc.)

b. Describe, apply, and explain the evidence behind the foundational scientific models commonly used to explain and predict relationships, patterns, and trends within Earth Systems (e.g., Copernican Model describing Earth-Sun relationships; Kinetic Theory, such as applied to systems powered by differential heating; Dynamics, such as applied to the general circulation of the atmosphere; Thermodynamics, including the unique role of water within the Earth’s Global Energy Budget, or the production of equilibrium landforms by the agents of  gradation; Wave Cyclone theory; Plate Tectonic theory; etc.).

c. Explain the step-by-step causes and outcomes of thermal circulation within the Earth System, including across various spatial and temporal scales (e.g., Sea Breezes vs. Monsoonal Wind Systems vs. Hadley Cells; Plate Tectonics; etc.).

d. Discuss the unique characteristics and importance of water within the Earth System (e.g., high capacity to store heat energy per change in temperature; high latent heat associated with phase changes; radiative properties relative to infrared radiation and greenhouse warming; energy source behind convective weather systems; systematic distribution of the mechanisms by which precipitation is produced; biome variation as an evolutionary response to the distribution of water resources; significance of evapotranspiration by plants to Earth’s energy budget; role of water as a flux in producing magmas at subduction zones; role of water in producing clays and free ions through chemical weathering; gradational work performed by streams, waves, and glaciers producing erosional vs. depositional landforms; etc.).
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