You Can Die Here – Death Valley, California     Steve Kluge


You Can Die Here – Death Valley California

Grade Level: 8-9

Time Allotment:  Two 45 minute class periods
Overview: Death Valley lies just to the east of the high peaks of the Sierra Nevada mountains of central California.  At 282 feet below sea level, it is the lowest point in the United States.  It is also both the hottest and driest place in the United States.  How do the interactions of air, moisture, wind, and topography combine to create an environment of such extremes?
Utilizing a directed inquiry approach, students will discover precipitation patterns in the SW US.  Using clips from the Nature episode “Life in Death Valley,” precipitation maps, Google Maps satellite images or an optional Google Earth tour, and classroom discussion, students will describe the differences in precipitation on the west and east flanks of the Sierra Nevada., and through classroom discussion explore the reasons for those differences.
Death Valley is an example of a “rain shadow desert”, one of many such deserts located in the lee of high mountain ranges around the world.
Subject Matter: Earth Science, Meteorology, Climate, Deserts, Rain Shadow Deserts
Learning Objectives:

Students will be able to:
· Read and interpret the Planetary Winds diagram on page 14 of the Earth Science Reference Tables

· Describe the precipitation patterns on the windward and leeward sides of mountains
· Explain the reasons for the precipitation patterns on the windward and leeward sides of mountains
NYS Learning Standards:

Mathematics, Science, and Technology

Standard 2: Information Systems 

Students will access, generate, process, and transfer information using appropriate technologies.

Key Idea 1. Information technology is used to retrieve, process, and communicate information and as a tool to enhance learning.

Performance Indicators
· Students systematically obtain accurate and relevant information pertaining to a particular topic from a range of sources, including local and national media, libraries, museums, governmental agencies, industries, and individuals.

· Students use simple modeling programs to make predictions.

Standard 4: Science
Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

Key Idea 2. Many of the phenomena that we observe on Earth involve interactions among components of air, water, and land.

Performance Indicators:

· Intermediate: Students explain how the atmosphere (air), hydrosphere (water), and lithosphere (land) interact, evolve, and change

· Commencement: Students use the concepts of density and heat energy to explain observations of weather patterns, seasonal changes, and the movements of the Earth’s plates
Standard 4: Science (continued)
Key Idea 4. Energy exists in many forms, and when these forms change energy is conserved.

Performance Indicators

· Intermediate: -Students describe the sources and identify the transformations of energy observed in everyday life

- Students observe and describe heating and cooling events

Media Components:

Video

PBS, Nature: Life in Death Valley
Web Sites

3D diagrams of the orographic effect-

http://hays.outcrop.org/images/groundwater/press4e/figure-13-03.jpg
and

http://www.geography.hunter.cuny.edu/~tbw/wc.notes/15.climates.veg/climate/B/rain.shadow.deserts.diagram.jpg
California precipitation map-
http://www.sierranevadaphotos.com/geography/images/precip.jpg
and
http://stevekluge.com/geoscience/images/precipmap.jpg
Optional Google Earth tour to accompany this classroom exercise-
http://stevekluge.com/geoscience/ges/rainshadow.kmz
Materials:
For each student:

· A copy of the Planetary Winds diagram from page 14 of the Earth Science Reference Tables (ESRT)-

http://stevekluge.com/geoscience/images/planetarywinds.pdf (printable .pdf file)
http://stevekluge.com/geoscience/images/planetarywinds.jpg (screen image)
or the actual ESRT page 14-

http://emsc32.nysed.gov/osa/reftable/esp10-16.pdf
· Worksheets to accompany this classroom exercise-

The Formation of Rain Shadow Deserts

http://stevekluge.com/geoscience/projects/channel13/rainshadow.doc
http://stevekluge.com/geoscience/projects/channel13/rainshadow.pdf
and

Precipitation in California and the SW US

http://stevekluge.com/geoscience/projects/channel13/caprecip.doc
http://stevekluge.com/geoscience/projects/channel13/caprecip.pdf
or the Google Earth version here:
http://stevekluge.com/geoscience/projects/channel13/caprecipGE.doc
http://stevekluge.com/geoscience/projects/channel13/caprecipGE.pdf
· Sample Regents Exams questions-

http://stevekluge.com/geoscience/projects/channel13/rainshadowquestions.pdf
Materials (continued):

For the classroom:
· One computer with broadband internet access and Google Earth installed and tested.
· One LCD projector and screen

· One overhead projector or ELMO or similar digital projection device.

· Google Earth file rainshadow.kmz downloaded and saved to My Places in Google Earth on the classroom computer (http://stevekluge.com/geoscience/ges/rainshadow.kmz)
Prep for Teacher
· Print out the 2 worksheets for each student, and copies for yourself as well.  If you are using an overhead, make transparencies of the worksheets, too.

· Prior to the lesson, bookmark each of the images used in your browser.

· Make sure you can quickly and reliably switch the screen from the computer display to the overhead or ELMO display.

If you are using the Google Earth tour:

· Make sure that Google Earth is installed and running properly on your classroom computer.  If not, download and install the free version at http://earth.google.com. or get your IT person to do it for you.
· Download and save the Google Earth tour rainshadow.kmz to accompany this classroom exercise-http://stevekluge.com/geoscience/ges/rainshadow.kmz.  When you double click it the file will automatically launch Google Earth and open as “Rainshadow Desert Tour” in Temporary Places at the bottom of the Places sidebar.  Once the file is in Google Earth, right click it and select “Save to My Places”.  It will now be saved in My Places in the Places sidebar.
· It is important that you’re familiar with the controls and behavior of Google Earth before using it in front of the classroom.  Expand the Rainshadow tour folder and practice turning on and off and double clicking on and displaying the placemarks and overlays in the “Rain Shadow Desert” tour.
· Open Google Earth with the Rainshadow Desert Tour folder open and expanded in the Places sidebar.  Turn on each of the placemarks in the tour by toggling on the check mark in the boxes next to the placemark in the sidebar.  UNCHECK the “Central California Precipitation Map” overlay (so it does not display at this time).
Learning Activities
Note: This lesson exists in 2 versions.  One uses Google Maps, accessible with any web browser, and the other uses a Google Earth tour, which requires prior installation of the free Google Earth software (see notes above).
Step 1. Play Clip 1 “You Can Die Here”, asking students to pay particular attention to both the images and description of the climate and weather in Death Valley.
(If you are using the Google Earth tour, skip to Step 2 GE)
Step 2. Open and display the Google Map at

http://maps.google.com/?ie=UTF8&ll=36.619937,-118.421631&spn=2.217535,5.141602&t=h&z=8&om=1

FOCUS FOR MEDIA INTERACTION – Point out the central valley of California, the Sierra Nevada Mt. range, and the Basin and Range region in nearby Nevada.
Step 3. Zoom into and browse around Orange Cove until you can see the individual trees in the orchards.  Then zoom out and browse around the immediate area making sure that students can see the undeveloped land and the rivers that provide water for the cultivated land.  FOCUS FOR MEDIA INTERACTION – ask students discuss the image with their neighbors, and to answer the questions posed on their “Precipitation in California” worksheet (question #1).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.  You may want to navigate up the river (to the east and into the mountains) to help students answer the source question.
Step 4. Scroll due east from Orange Cove into the mountains around Badger and Hartland, California (you can search for those California towns if you need to)... FOCUS FOR MEDIA INTERACTION – ask students to respond to the question posed on their “Precipitation in California” worksheet (question #2).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.
Step 5. Scroll further east over the top of the Sierras into the arid basins east of the mountains.  Once again, browse around and zoom in and out on the landscape. FOCUS FOR MEDIA INTERACTION – ask students to respond to the question posed on their “Precipitation in California” worksheet (question #3).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.
Step 6. Display the “Central California Precipitation Map” image at http://www.sierranevadaphotos.com/geography/images/precip.jpg. FOCUS FOR MEDIA INTERACTION – ask students if the information on the map overlay confirms their responses to the last 3 questions.  Finally, ask them to record any relationship between mountains and precipitation that they observe on their “Precipitation in California…” worksheet (question #4).
If you are not using the Google Earth Tour, skip to Step 7
Step 2 GE. Open and display the Rainshadow Desert Tour in Google Earth.  Double click the “Rainshadow Desert Tour” folder to center the Google Earth Display on the screen. FOCUS FOR MEDIA INTERACTION – Point out the central valley of California, the Sierra Nevada Mt. range, and the Basin and Range region in nearby Nevada.
Step 3 GE. Double click the “What human activity…” placemark to fly to and open it.  Fly around the area, zooming in and out. FOCUS FOR MEDIA INTERACTION – ask students discuss the image with their neighbors, and to answer the questions posed on their “Precipitation in California” worksheet (question #1).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.  You may want to navigate up the river (to the east and into the mountains) to help students answer the source question.
Step 4 GE. Double click the “The Foothills…” placemark.. FOCUS FOR MEDIA INTERACTION – ask students to respond to the question posed on their “Precipitation in California” worksheet (question #2).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.
Step 5 GE. Double click the “The valleys to the east…” placemark.. FOCUS FOR MEDIA INTERACTION – ask students to respond to the question posed on their “Precipitation in California” worksheet (question #3).  Circulate around the room to offer encouragement and prompting as students discuss and record their responses.
Step 6 GE. Turn on the “Central California Precipitation Map” overlay by toggling the check mark in the box next to it, and double click it. FOCUS FOR MEDIA INTERACTION – ask students if the information on the map overlay confirms their responses to the last 3 questions.  Finally, ask them to record any relationship between mountains and precipitation that they observe on their “Precipitation in California…” worksheet (question #4).
Step 7. Switch the display to the Planetary Winds diagram (either on the overhead/ELMO or off the web here:http://stevekluge.com/geoscience/images/planetarywind.jpg) and ask students to determine which way the wind moves at the latitude of the United States and to write their answers on the “Precipitation in California…” worksheet (question #5). (possible answers include “from the southwest”, “to the northeast”, “from southwest to northeast”, “from west to east”)  Circulate around the room, checking their responses and prompting where necessary.  Have them draw the arrows on the map at question 5A.
Step 8. Solicit verbal responses from students, and then switch the display to your overhead/ELMO display of the “The Formation of Rain Shadow Deserts / The Orographic Effect” worksheet.  Say, “The prevailing winds move generally from west to east across the United States.” Have students follow your lead as you draw a few arrows indicating wind direction and label the “Prevailing Southwesterlies”.  Introduce and describe the terms “windward” and “leeward”.  Say, “Air rises up the windward side of the mountains.  Windward means facing into the wind.  Air flows down the leeward, eastern facing slopes.  The word leeward means protected from the wind, or downwind”.  Add those terms to the worksheet as well (Figure 1)
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Step 9. Ask students to suggest what happens to air near the surface of the earth as it is encounters the Sierra Nevada Mountains. (it rises up over the windward side of the mountains, and sinks back down on the leeward side).  Add a few arrows to indicate that, and have students add those arrows to their worksheet (Figure 2)
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Step 10. Ask students to think about and discuss the nature of the air mass at A particularly with respect to temperature and moisture conten, over the Pacific Ocean. (it is both warm and moist), and add that information to the worksheet. (Figure 3).
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Step 11. Play video clip 2 “Clouds on the Mountains”. FOCUS FOR MEDIA INTERACTION – ask students to observe the clouds in the clip, especially over what topographic features they are forming, and where they seem to be dissipating.  Have students record their observations on the “Precipitation in California and the SW US” worksheet (QUESTION #6)(clouds form over the mountains, and dissipate aS the air moves past the peaks and down into the valley).  Explain to students that “air rising up over mountains expands and cools, triggering condensation of water vapor in the air”.  Return to the “The Formation of Rain Shadow Deserts” worksheet and draw in a few clouds and precipitation on the windward side of the mountain (Figure 4).
Step 12. Play video clip 3 “Runnin’ with the Devil”. FOCUS FOR MEDIA INTERACTION – ask students to describe the conditions in Death Valley, especially in terms of moisture evaporation rates and temperature.  Ask them if they’d like to visit Death Valley, and why or why not? Have them record their observations and thoughts on the “Precipitation in California and the SW US” worksheet.(question 7)  Return to the “The Formation of Rain Shadow Deserts” worksheet display, and have them complete the diagram with a description of the conditions at Death Valley. (Figure 5)
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Step 13. Lead students in a classroom discussion of what is happening at each labeled locations on the diagram, and record accepted responses on the worksheet. (see the Teacher’s Key for additional content notes and acceptable responses).
Step 14. Hand out practice questions to be done as cooperative classwork, or homework.  Discuss the following day
Suggested extensions for further study:

· Other Rainshadow Deserts of the World

· Great Lake Effect Snowstorms (http://web.syr.edu/~wrt405/normal/Lake_Effect.html, GIS: http://www.google.com/search?q=lake+effect+storms&ie=utf-8&oe=utf-8&aq=t&rls=org.mozilla:en-US:official&client=firefox-a
