ESSEX COUNTY COLLEGE

Mathematics and Physics Division
PHY 114 – Meteorology
Course Outline
Course Number & Name:  PHY 114 Meteorology
Credit Hours:  4
.0
Contact Hours:  6.0

Lecture/Lab:  6.0
Other:  N/A

Prerequisites:  Grade of “C” or better in MTH 092 or placement


Co-requisites:  None




Concurrent Courses:  None

Course Outline Revision Date:  Fall 2010
Course Description: This course covers the composition and structure of the atmosphere, the flows of energy to, from, and through the atmosphere, and the resulting motions produced from small to planetary scales.  The physical principles of atmospheric phenomena are stressed in the understanding of weather’s impact on humans, particularly with severe weather.  Methods of analysis are developed through the study of current weather as meteorological data are delivered via the internet.
General Education Goals: PHY 114 is affirmed in the following General Education Foundation Category:  Scientific Knowledge and Reasoning.  The corresponding General Education Goal is as follows:  Students will use the scientific method of inquiry through the acquisition of scientific knowledge. 
Course Goals: Upon successful completion of this course, students should be able to do the following:
1.
translate quantifiable problems into mathematical terms and solve these problems using mathematical operations;

2.
use the scientific method to analyze a problem and draw conclusions from data and observations; 
3.
use accurate terminology and notation in written and/or oral form to describe and explain the sequence of steps in the analysis of a particular physical phenomenon in the area of meteorology; and
4.
perform laboratory experiments where natural world phenomena will be observed and measured. 
Measurable Course Performance Objectives (MPOs): Upon successful completion of this course, students should specifically be able to do the following:

1.
Translate quantifiable problems into mathematical terms and solve these problems using mathematical operations:


1.1
read and interpret physical information;

1.2
interpret and utilize graphical information;
Measurable Course Performance Objectives (MPOs) (continued):

1.3
use and convert International system (SI) and the U.S. customary system (USCS) units of measure;

1.4
identify the correct expressions necessary to solve problems; and


1.5
use basic arithmetic and algebraic reasoning to solve problems
2.
Use the scientific method to analyze a problem and draw conclusions from data and observations:


2.1
use data collected in the laboratory experiments as well as delivered via the internet to construct graphs and charts;


2.2
analyze data to show the relationship between measured values and dependent variables;

2.3
explain how the results verify, or in some cases, do not seem to verify the particular hypothesis tested in the experiment; and


2.4
communicate the results by writing laboratory reports
3.
Use accurate terminology and notation in written and/or oral form to describe and explain the sequence of steps in the analysis of a particular physical phenomenon in the area of astronomy:


3.1

describe and explain the composition and structure of the atmosphere, the electromagnetic spectrum and solar radiation, the cause of the seasons, the energy balance and its effect on temperature, atmospheric pressure and the forces producing wind;

3.2

describe and explain the hydrologic cycle, atmospheric moisture, mechanisms for cloud development and the environmental lapse rate, growth of cloud droplets distribution and forms of precipitation and measurement methods;

3.3
describe and explain atmospheric circulation and pressure distributions, air masses and fronts, and atmospheric disturbances including mid-latitude cyclones, lightning, thunder, tornadoes, tropical storms and hurricanes;


3.4
describe and explain weather forecasting, data acquisition and analysis, the human effects on weather including air pollution and urban heat islands, and Earth’s climates; and


3.5
construct graphs and charts, interpret them, and utilize them to solve problems
4.
Perform laboratory experiments where natural world phenomena will be observed and measured:


4.1
use various appropriate equipment to measure and observe natural phenomena;

4.2
work independently and also as member of a group; and


4.3
minimize errors in data collecting
Methods of Instruction: Instruction will consist of a combination of lectures, class discussions, board work, group work, individual problem solving, demonstrations, and on-line investigations.

Outcomes Assessment: Test and exam questions are blueprinted to course objectives.  Data is collected and analyzed to determine the level of student performance on these assessment instruments in regards to meeting course objectives.  The results of this data analysis are used to guide necessary pedagogical and/or curricular revisions.  
Course Requirements: All students are required to:
1.
Complete all homework assignments before each class.

2.
Come prepared for each lab, having read the material ahead of time.

3.
Perform all laboratory exercises, analyze data and write lab reports.

5.
Complete all tests and exams in class or make up missed tests, if permitted.  These include a minimum of 4 tests, 12 laboratory exercise sessions, and 2 project presentations.
Required Materials:
· Textbook:
Online Weather Studies, by Joseph M. Moran;  published by the American Meteorological Society
· Lab Manual: Weather Studies Investigations Manual by the American Meteorological Society
Methods of Evaluation:
 Final course grades will be computed as follows:





                  





           % of 

Grading Components
         





final course grade

· 12 or more Laboratory Exercise Sessions
20 ( 30%
Students will be expected to show that they have read assigned lab manual sections, can follow written procedures, measure and record data, perform calculations and write reports including all specified components.
· 4 or more Tests (dates specified by the instructor)
40 ( 60%
Tests show evidence of the extent to which students meet the course objectives, including but not limited to identifying and applying concepts, analyzing and solving problems, estimating and interpreting results and stating appropriate conclusions using correct terminology.
· 2 Project Presentations
25 ( 30%
The project presentations demonstrate a student’s ability to work individually on conducting research and presenting topics in meteorology.
Note: The instructor will provide specific weights, which lie in the above-given ranges, for each of the grading components at the beginning of the semester.    

Academic Integrity: Dishonesty disrupts the search for truth that is inherent in the learning process and so devalues the purpose and the mission of the College.  Academic dishonesty includes, but is not limited to, the following:

· plagiarism – the failure to acknowledge another writer’s words or ideas or to give proper credit to sources of information;

· cheating – knowingly obtaining or giving unauthorized information on any test/exam or any other academic assignment;

· interference – any interruption of the academic process that prevents others from the proper engagement in learning or teaching; and

· fraud – any act or instance of willful deceit or trickery.

Violations of academic integrity will be dealt with by imposing appropriate sanctions.  Sanctions for acts of academic dishonesty could include the resubmission of an assignment, failure of the test/exam, failure in the course, probation, suspension from the College, and even expulsion from the College.
Student Code of Conduct: All students are expected to conduct themselves as responsible and considerate adults who respect the rights of others.  Disruptive behavior will not be tolerated.  All students are also expected to attend and be on time all class meetings.  No cell phones or similar electronic devices are permitted in class.  Please refer to the Essex County College student handbook, Lifeline, for more specific information about the College’s Code of Conduct and attendance requirements.
Course Content Outline: based on the text Online Weather Studies, by Joseph M Moran & published by the American Meteorological Society and the lab manual Weather Studies Investigations Manual by the American Meteorological Society
Class Meeting
(160 minutes)

Chapter/Section




Chapter 1 Monitoring Weather

1

1.1
Sources of Weather Information



1.2
Weather Systems and Weather Maps



1.3
Describing the State of the Atmosphere



1.4
Weather Satellite Imagery; Weather Radar; Sky Watching
2

1A

Lab Exercise Air Pressure and Wind



1B

Lab Exercise Surface Air Pressure Patterns


Chapter 2 Atmosphere: Origin, Composition, and Structure

3

2.1
Atmosphere, Weather, and Climate



2.2
Evolution of the Atmosphere



2.3
Investigating the Atmosphere



2.4
Monitoring the Atmosphere



2.5
Temperature Profile of the Atmosphere


2.6
The Ionosphere and the Aurora
4

2A

Lab Exercise Surface Weather Maps


2B

Lab Exercise The Atmosphere in the Vertical

Chapter 3 Solar and Terrestrial Radiation

5

3.1
Electromagnetic Spectrum



3.2
Radiation Laws; Input of Solar Radiation



3.3
Solar Radiation and the Atmosphere


3.4
The Stratospheric Ozone Shield


3.5
Solar Radiation and Earth’s Surface



3.6
Global Solar Radiation Budget


3.7
Infrared Response and the Greenhouse Effect


3.8
Monitoring Radiation
6

3A
Lab Exercise Weather Satellite Imagery


3B

Lab Exercise Sunlight throughout the Year


Chapter 4 Heat, Temperature, and Atmospheric Circulation

7

4.1
Distinguishing Temperature and Heat; Heat Transfer



4.2
Thermal Response and Specific Heat



4.3
Heat Imbalance: Atmosphere versus Earth’s Surface



4.4
Heat Imbalance: Tropics versus Middle and High Latitudes



4.5
Why Weather?



4.6
Variation of Air Temperature

8

4A

Lab Exercise Temperature and Air Mass Advection


4B

Lab Exercise Heating Degree-days and Wind Chill

Class Meeting
(160 minutes)

Chapter/Section


9

Test #1 
on Chapters 1, 2, 3 & 4


Chapter 5 Air Pressure

10

5.1
Defining Air Pressure


5.2
Air Pressure Measurement



5.3
Air Pressure Units



5.4
Variation in Air Pressure with Altitude



5.5
Horizontal Variations in Air Pressure



5.6
Highs and Lows 



5.7
The Gas Law
11

5A

Lab Exercise Air Pressure Change



5B

Lab Exercise Atmospheric Pressure in the Vertical


Chapter 6 Humidity, Saturation, and Stability

12

6.1
Global Water Cycle



6.2
How Humid Is It?



6.3
Monitoring Water Vapor; How Air Becomes Saturated



6.4
Atmospheric Stability



6.5
Lifting Processes
13

6A

Lab Exercise Clouds, Temperature and Air Pressure



6B

Lab Exercise Rising and Sinking Air



Chapter 7 Clouds, Precipitation, and Weather Radar

14

7.1
Cloud Formation



7.2
Classification of Clouds



7.3
Fog



7.4
Precipitation Processes



7.5
Forms of Precipitation



7.6
Weather Radar: Locating Precipitation



7.7
Measuring Precipitation
15

7A
Lab Exercise Precipitation Patterns



7B
Lab Exercise Doppler Radar



Chapter 8 Wind and Weather

16

8.1
Monitoring Wind Speed and Direction



8.2
Forces Governing the Wind



8.3
Joining Forces



8.4
Continuity of Wind



8.5
Scales of Weather Systems

17

8A
Lab Exercise Surface Weather Maps and Forces



8B
Lab Exercise Upper-air Weather Map

18

Test #2 on Chapters 5, 6, 7 & 8
Class Meeting
(160 minutes)

Chapter/Section




Chapter 9 Atmosphere’s Planetary Circulation

19

9.1
Idealized Circulation Pattern



9.2
Features of the Planetary-Scale Circulation



9.3
Monsoon Circulation



9.4
Waves in the Westerlies



9.5
Jet Streams



9.6
El Niño and La Niña

20

9A
Lab Exercise Westerlies and the Jet Stream



9B
Lab Exercise El Niño



Chapter 10 Weather Systems of Middle Latitudes

21

10.1
Air; Frontal Weather


10.2
Midlatitude Cyclone



10.3
Anticyclones


10.4
Local and Regional Circulation Systems

22

10A
Lab Exercise The Mid-latitude Cyclone



10B
Lab Exercise Cyclone Track Weather



Chapter 11 Thunderstorms and Tornadoes

23

11.1
Thunderstorm Life Cycle



11.2
Thunderstorm Classification



11.3
Geographical and Seasonal Distribution of Thunderstorms



11.4
Severe Thunderstorms


11.5
Thunderstorm Hazards



11.6
Tornadoes



11.7
Tornado Characteristics



11.8
Geographical and Seasonal Distribution of Tornadoes



11.9
Tornado Hazards and the F-Scale



11.10
The Tornado-Thunderstorm Connection



11.11
Monitoring Tornadic Thunderstorms
24

11A
Lab Exercise Thunderstorms



11B
Lab Exercise Tornadoes



Chapter 12 Tropical Weather Systems

25

12.1
Weather in the Tropics



12.2
Hurricane Characteristics



12.3
Geographical and Seasonal Distribution



12.4
Hurricane Hazards



12.5
Life Cycle of a Hurricane



12.6
Hurricane Threat to the Southeast



12.7
Atlantic Hurricanes and West African Rainfall



12.8
Hurricane Modification
26

12A
Lab Exercise Hurricanes



12B
Lab Exercise Hurricane Wind Speeds and Pressure Change

Class Meeting
(160 minutes)

Chapter/Section


27

Test #3 on Chapters 9, 10, 11 &12


Chapter 13 Weather Analysis and Forecasting 

28

13.1
World Meteorological Organization



13.2
Acquisition of Weather Data



13.3
Weather Prediction


13.4
Communication and Dissemination
29

13A
Lab Exercise Weather Instruments and Observations (optional)


13B
Lab Exercise Weather Forecasts (optional)


Chapter 14 Atmospheric Optics

30

14.1
Halo



14.2
Rainbow



14.3
Corona



14.4
Glory



14.5
Mirage



14.6
Blue Sky and Red Sun



14.7
Twilight


31

14A
Lab Exercise Optical Phenomena (optional)


14B
Lab Exercise Atmospheric Refraction (optional)


Chapter 15 Climate and Climate Change

32

15.1
Describing Climate



15.2
Climate Controls



15.3
Global Climate Patterns



15.4
The Climatic Record



15.5
Lessons of the Climatic Past



15.6
Possible Causes of Climate Change



15.7
The Climatic Future


33

Test #4 on Chapters 13, 14 & 15
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