Meteorology and Climate

YIHS 11th Grade Main Lesson

Jacob Hundt – September 7 - 24, 2010
We do not live on the Earth.  Rather, we live in it.  Much like fish living in seawater, we live submerged in a vast ocean of air. Our bodies are surrounded both inside and out by the atmosphere.  Our lives and livelihoods depend on the complex patterns and currents that stir and shape the gaseous medium in which we live.  The goal of this block is to explore the dimensions and behavior of our airy home.  We will start with careful observation and description of the weather phenomena occurring outside of our doors, using both meteorological instruments such as thermometers, barometers, and anemometers and our primary senses.  To this we will add observations based on satellite and radar imagery and an account of the basic gases and other elements that make up the atmosphere.   We will proceed to add layer after layer of complexity to this picture, until we reach the massive and difficult to predict system of phenomena we know as the weather.  

Along the way, we will pay close attention to the weather systems passing through the upper Midwest and through the Atlantic hurricane belt during the course of the block.  We will make a field trip to visit the Weather Service station on Grandad’s Bluff above La Crosse to get a look at some of the modern technology used to predict and describe the weather, but we will also examine some of the traditional folk wisdom about the weather to see how predictions can be made using clues that are easily accessible to all. 

By the end of the class, students will achieve a heightened awareness of the weather.  They should also be able to comfortably answer common questions related to climate and weather, such as:

1.  Why is it colder at the poles and hotter at the equator?

2.  Why is it cold in the winter?

3.  Why do weather patterns in Wisconsin move from west to east?
4.  Why do Atlantic hurricanes mover from east to west?
5.  If heat rises, why are mountain tops cold?

6.  How does one read a basic weather map, including frontal systems and pressure zones?
7.  What do thermometers, barometers, and hygrometers measure and how do they work?
8.  What causes tornadoes and hurricanes?

9.  Why does land near Lake Michigan heat up and cool down slower than areas farther inland?

10.  Why is the sky blue?
Class Outline:










Assignments/Tests
Tues. Sept. 7:
 
Observation; Practice weather journaling
Weds. Sept. 8:

Discussion of observations, 

Common cloud forms and local phenomena
Thurs. Sept. 9:

Gases and layers of the atmosphere, atmospheric pressure

Fri. Sept. 10:

Thermodynamics and electromagnetic radiation



Mon. Sept. 13:

Seasons and latitude; the tilted globe.




Journal check 
Tues. Sept 14:

Global wind and weather patterns; the Coriolis effect 

Weds. Sept. 15:
Water, Humidity, & Precipitation




Quiz
Thurs. Sept. 16:
Cyclonic systems, fronts, & the jet stream

Fri. Sept. 17:

Dynamics of intense storms:  hurricanes & tornadoes


Project outline
Mon. Sept. 20:

Ocean currents and mountain ranges; major climatic zones

Journal check
Tues. Sept. 21:

Field Trip to National Weather Service Station, LaCrosse 

Weds. Sept. 22:
Global climate change and human history

Thurs. Sept. 23:
Final Block Test
Fri. Sept. 24:

Exam Review/Project Presentations


        

Journals due
Requirements and Expectations
Students are expected to complete each of the following requirements.  Students must earn at least 70 out of 100 possible points in order to receive a “Pass” for this main lesson block.  Students with 90 or more points will receive a “Pass with Honors.”
1.
Class Participation—15 points 
Students in this class are expected to be present, attentive, engaged, and respectful of other participants in the class.  Students should come prepared to keep careful notes during class discussions. 

2. Daily Weather Journal—10 points 
Throughout the block, students will be expected to keep a daily journal of basic weather observations.  Students should select a time and place where they will able to spend 10-15 minutes observing the weather most days during the block, including weekends, during daylight hours.  On the basis of these observations, students should compose a roughly 1 paragraph description of the current weather, using complete sentences and proper composition.  Observations should include at least the following information: descriptions of clouds and their location in the sky, the wind direction and relative velocity, any precipitation occurring at the time, and the temperature.  I will provide a thermometer if you don’t have one at home.  The basic idea behind these journals is to spend some brief time each day observing the weather and gain a picture of the weather across our region.  Hopefully these observations will serve to stimulate our class discussions.  Journals will be checked twice during the block and collected at the end of the block.
3. Sky and Cloud Sketches—10 points
At least three times during the block, students should sketch or paint some of the clouds or sky-scapes that they observe during their daily journaling.  The goal should be to observe and visually record several different types of clouds or sky scenes.  Keep your eye open for dramatic or unusual formations and have your art supplies ready and close at hand.  We will create a gallery of these depictions as they are created.
4. Quiz—15 points
On the second Wednesday of the block, there will be a quiz including definitions and short essays covering material present during the first half of the class.  This will be a closed-notes quiz.  A study guide will be provided on the day before the quiz.  
5. Block Test—25 points
On Thursday, September 23, the full class period will be devoted to a comprehensive block test.  This will also be a closed notes/book test and a comprehensive study guide will be distributed before hand. 
6. Final Project:  Main Lesson Book or Alternative Project—25 points
As a final project, students will be expected to complete a main lesson book covering concepts explored in the class in beautiful and accurate graphic and written form.  All pages should combine images and text.  All images should be hand drawings or photography, unless special permission is obtained from Jacob.  Texts should be original (i.e. not copied from the internet or a book) and they must be handwritten. .At minimum, main lesson books should contain ten pages covering the following topics:

1.  Cover, including name if class, your name, teachers name, dates, school name, and illustration

2.  The major clouds forms, possibly including examples from cloud sketches

3.  The chemical composition and vertical structure (layers) of the atmosphere

4.  The tilt of the Earth’s axis and its relation to the seasons

5.  The climatic differences between the Earth’s latitudes

6.  The prevailing global wind patterns

7.  Description of cyclonic and anticylonic weather systems.

8.  Diagrams explaining at least 2 of the following: thermometer, barometer, anemometer, 

rain gauge, weather satellite, doppler radar

9.  Diagrams explaining at least 1 of the following: tornadoes, hurricanes, monsoons, 


lightning, El Nino, the “greenhouse effect.”

Main lesson books are due on Friday, Sept. 24.  Late submissions will not be accepted.
Serious written proposals for alternative final projects will be considered if submitted by Friday, Sept. 9.  
