GROSSMONT COLLEGE

Official Course Outline

GEOGRAPHY 140 – METEROLOGY: WEATHER AND CLIMATE
1. Course Number
Course Title
Semester Units
Semester Hours
GEOG 140
Meteorology: Weather 

3
3 hours lecture: 48-54 hours

and Climate


96-108 outside-of-class hours





144-162 total hours
2. Prerequisites
None.

Corequisite


None.

Recommended Preparation

None.

3. Catalog Description
This physical science course explains the principles that drive daily weather and long-term climate variation. Explanations will focus upon the composition and structure of the atmosphere, the input of solar radiation, the corresponding atmospheric energy budget, the resultant changes in the state of the atmosphere (in terms of temperature, pressure, humidity, winds, air masses, fronts, clouds, and fog), and the average situation as expressed by the climate distribution and its change-over-time.  Highlights include explanation of jet streams and winter cyclonic storms, as well as late-summer hurricanes and monsoonal thunderstorms, autumnal Santa Ana-driven fires, and springtime “marine layer” stability vs Tornado Alley “severe weather” instability. Special attention is given to real-time weather events and forecasting, especially by way of current weather maps and satellite imagery vs. climatological data.
4. Course Objectives
The student will:

a. Analyze the characteristics of the troposphere that make it and not the stratosphere the “zone of 
weather.”
b.
Know the significance of the atmospheric “state variables” (temperature, pressure, and humidity) and their interaction upon atmospheric phenomena (including moisture, cloud, and precipitation processes, as nested within the context of weather systems including their distribution, timing, and production of extreme events) at all scales-of-analysis.
c.
Examine the atmospheric energy budget and the associated flows of mass operating at various spatial and temporal scales (especially global, synoptic, meso, and micro scales), and, perturbations introduced both naturally and anthropogenically.
d.
Differentiate the underlying principles which govern these flows of mass and energy , and thus the atmospheric processes they produce. Thus, two main branches of physical science are extensively utilized: dynamics and thermodynamics.

e.
Compare and contrast the prevailing scientific models that systematically explain and predict atmospheric behavior (e.g., kinetic theory, Bergeron process, hydrostatic equilibrium, thermal vs. dynamic forcing mechanisms, thermodynamics of water, atmospheric profiling, cyclogenesis, atmospheric teleconnections, ocean-atmosphere interactions, etc.).

f.
Distinguish the resultant weather and climate patterns typically produced across Earth’s surface, and, describe changes in these distributions through space and time, including future implications.

g.
Appraise San Diego’s weather and climate, including the most-common weather-producing patterns.
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4.
Course Objectives (continued)
h.
Examine the nature of the scientific method, especially the ways in which meteorologists and

climatologists collect data, develop explanations, and then re-evaluate in the context of actual outcomes.
i.
Utilize the modern tools and technologic innovations available to meteorologists and climatologists (e.g., enhanced thermal infrared satellite imaging, isopleth mapping including upper-air and surface weather maps, WDR88D radar, Stüve and Log-T Skew-P thermodynamic charts, and General Circulation Models and their application to forecasting synoptic-scale meteorology, to interpreting decadal oscillations, and to predicting longer-term climate change of the past and future).
5.
Instructional Facilities
a. A classroom with extensive whiteboards located up-front.
b. A large, mounted screen (located in a front corner so as to not block the whiteboards).
c. A doc-cam and a computer (connected to the Internet), both wired to a ceiling-mounted data-projector.
d. Mounted wall-maps including World, U.S., and California Physiography Maps, and a World Climate Map
e. A large globe mounted on a moveable stand and a smaller hand-held globe.

6.
Special Materials Required of Student

Access to a computer connected to the Internet (for out-of-class map and satellite access).
7.
Course Content
a. Energy and Mass
(1)   Composition and Structure of the Atmosphere

(2)   Solar Radiation and the Seasons

(3)   Global Energy Budget and Temperature

(4)   Atmospheric Pressure and Winds

b. Atmospheric Water
(1)   Measures of Humidity

(2)   Phase Changes and Thermodynamics of Water

(3)   Cloud Development, Morphology, and Classification

(4)   Precipitation Processes

c. Atmospheric Dynamics: Distribution and Movement of Air

(1)   Thermal vs. Dynamic Pressure Systems

(2)   General Circulation of the Atmosphere

(3)   Air Masses and Fronts

(4)   Jet Stream Dynamics: Zonal vs. Meridional
(5)   Atmospheric Stability vs. Instability

d. Organized Weather Systems
(1)   Midlatitude Cyclonic Storms

(2)   Thunderstorms and Tornadoes

(3)   Tropical Storms and Hurricanes

(4)   Weather Forecasting and Analysis
e. Climate and Climate Change

(1)   Distribution of Climate
(2)   Variation in Controls: Natural and Anthropogenic
(3)   Past Climates and Future Climate Projections
f. Physical science foundational principles: the structure of matter, phase changes, force and energy, heat vs. temperature, electromagnetic spectrum, conservation principles, work, energy 
transformations, energy degradation and entropy and equilibrium, dimensional analysis, unit conversions, and scales-of-analysis.

g.

Modern tools and technologic innovations used in meteorology and climatology (e.g., enhanced thermal infrared satellite imaging, isopleth mapping including upper-air and surface weather maps, WDR88D radar, Stüve and Log-T Skew-P thermodynamic charts, and General Circulation Models and their application to synoptic-scale meteorology, to decadal-scale oscillations, and to predicting longer-term climate change of the past and future).
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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 note taking skills).

b. In-class weather map analysis.

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. Exams will test knowledge of material presented during lecture and through homework and via the assigned textbook readings, and will include a final exam.
b. Exams will all include objective questions. Additionally, exams will also require over the course of the semester various computations, analysis and interpretation of atmospheric profiles, analysis and interpretation of surface and upper-level weather maps, and the writing of several major essays.
10.
Outside Class Assignments
a.
Required textbook readings.
b.
Supporting homework assignments, including:
(1) 
Isopleth mapping.
(2)   Description and explanation of Earth’s average temperature distribution and its seasonal variation.

(3)   Interpretation of climate change as recorded in deep-sea sediment and ice cores using oxygen 


isotope and carbon dioxide data; relationship to interpretation of the Keeling Curve. 

(4)   Accessing real-time online weather products, and providing an integrated interpretation; focus
upon Interpreting and explaining successive Surface Analysis, 500 [mb], and 300 [mb] maps.
(5)   Computations and evaluation of the basic measures of humidity, including use of a psychrometer.
(6)   Computations using adiabatic lapse rates relative to the orographic effect in a stable atmosphere.
(7)   Computations comparing adiabatic lapse rates vs. environmental lapse rates to determine 

      atmospheric stability vs. instability, response to forced-lifting, and heights of cloud base vs. top.
11.
Texts
a. 
Required Text (as assigned by instructor):

(1)
Ahrens, Donald C. Meteorology Today, 10th Ed.  Belmont, CA: Thompson Brooks/Cole Publishing Co., 2013.
(2)
Aguado, Edward, James E. Burt. Understanding Weather and Climate, 6th Ed. Upper Saddle River, N.J.: Prentice Hall, Inc., 2012.

b.
Supplementary handouts and worksheets:

Assigned by instructor.


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 within the Atmospheric System (e.g., classification of atmospheric layering; classification of thermal vs. dynamic weather systems; classification of stable vs. unstable vs. conditionally unstable tropospheric conditions; classification of cloud types as an indicator of tropospheric stability; classification of diabatic vs. adiabatic work processes; classification of mesoscale vs. synoptic scale vs. continental scale vs. global scale atmospheric motions; classification of zonal vs. meridional Jet Stream patterns; etc.).
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Addendum: Student Learning Outcomes (continued)
b.
Describe, apply, and explain the evidence behind the foundational scientific models commonly used to explain and predict relationships, patterns, and trends within the Atmospheric System (e.g., Synoptic scale weather maps, including the analyzed version of surface isobar maps and upper-level height-contour maps; Kinetic Theory including the Equation of State and the Hydrostatic Equation, such as applied to systems powered by differential heating; Thermodynamics, including the unique role of water-vapor within the atmospheric system especially in terms of the energy transformations associated with phase changes; 
Dynamics, such as applied to the general circulation of the atmosphere, and to meridional Jet Stream patterns that produce zones of upper-level divergence vs. convergence; Wave Cyclone Theory resulting from Jet Stream dynamics and producing the traveling Cold Core Lows and associated frontal dynamics so common to winter  across the United States (i.e., Midlatitude Cyclogenesis); etc.).

c.
Explain the step-by-step causes and outcomes of thermal circulation within the Atmospheric System, including across various spatial and temporal scales (e.g., Sea Breezes vs. Monsoonal Wind Systems vs. Hadley Cells; production of Warm Core Lows such as stationary Desert Thermal Lows vs. traveling Tropical Cyclones (e.g., Hurricanes); etc.).

d.
Discuss the unique characteristics and importance of water especially in the vapor phase within the Atmospheric 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; basic measures of humidity (e.g., specific humidity vs. saturation specific humidity vs. relative humidity); systematic distribution of the mechanisms by which precipitation is produced; effect on atmospheric instability; etc.)

Date approved by the Governing Board:  May 20, 2014
