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Draft Version of Mapping with a Remote Sensor
The Research Problem

Many scientists are conducting research in Polar Regions.  Some scientists study patterns of change in the vegetation that grows in the Arctic Region.  Other scientists study how much soil erosion occurs as ice and snow melts during warm months or changes in precipitation patterns in the Polar Regions. 
Question 1: What are some other examples of research that scientists might conduct in Polar Regions?
Remote Sensing

Many parts of Polar Regions are difficult to reach and the Polar Regions cover a very large area.  However, polar scientists can use satellites to study those large areas. Light that is emitted or reflected from Polar Regions and received by satellites can be converted into an electric signal.  The electric signal can then be transformed into a radio wave signal and transmitted to scientific stations on Earth’s surface.  The transmitted radio wave signals can be then be transformed into an electric signal that generates an image on a computer screen.  The images on a computer screen can then be used to determine the health of vegetation, types of precipitation, changes in landscapes, and many other important processes. The images on the computer screen are sometimes very different from a photograph.  Remote sensing satellites can produce “false color” images like the next image of the Arctic Region.
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Source: http://mapping-ak.wr.usgs.gov/research/cavm/images/CircumIR.gif

   www.umassk12.net/ipy
A STEM ED Program at the University of Massachusetts, funded by the National Science Foundation and supported by the Climate System Research Center in conjunction with the International Polar Year 

[image: image2.png]


                             [image: image3.png]s



                                  [image: image4.png]CLIMATE SYSTEM
RESEARCH CENTER




Models of Remote Sensing Satellites:

 In this activity, you will have an opportunity build a model of a remote sensing satellite.  You can also use different colors of paper to create a model of a landscape in the Arctic Region.  Your model of a remote sensing satellite can then be used to collect electric signal data. That data can then be used to create a “false color” image of a landscape. 
Light Emitting Diodes Can Emit Light
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You will use light emitting diodes (LEDs) like the one shown to build a model of a remote sensing satellite. LEDs are devices that can transform electrical energy into light in a very narrow range of wavelengths.  Many LEDs are very small and are used in many appliances. 
[image: image6.png]Spectrum of Light Sources

W Vebe Infrared

Intensity

shorter +—— Wavelength ——» onger

LEDs emit light within a small range of wavelengths;
whereas, light bulbs emit over a broad range.




Source: http://mvh.sr.unh.edu/mvhtools/led_sensors.htm
Light can be transformed into an electric signal.

Voltage is a measure of the amount of energy that is transformed from one form to another. A dry cell battery transforms chemical potential energy into electrical energy.  A generator can transform kinetic energy into electrical energy.     


A photovoltaic cells and LEDs can transform light energy into electrical energy. The voltage produced by an LED is proportional to the intensity of light shining on the LED.
A Model of a Polar Landscape:


Sheets of red, green, and blue construction paper can be used to create a model of a polar landscape.  

A Model of the Sun:


A bright visible light source or a heat lamp can be used as a model of the sun.
Construct a Model of a Remote Sensing Satellite:
Refer to the Assemble a Model of a Remote Sensor Document
Your First Trial:

The purpose of your first trial is to become familiar with the use of a multimeter that indicates the energy of the light that is reaching the LED in your model of a remote sensing satellite.  Carefully record data and observations as you conduct your first trial.
The Energy Data Collecting Procedure:
1. Use red, green, and blue construction paper to create a model of an arctic landscape on a flat surface.

2. Securely attach a lamp to a ring stand.

3. Turn on the light.

4. Use a meter stick and a protractor to determine the approximate angle of incidence of light that shines on the construction paper.

5. Turn off the light.

6. Connect your model of a remote sensing satellite to a multimeter.  Make sure the meter is turned off.

· Use a black lead wire to connect the negative terminal of the LED to the COM terminal of the multimeter.

· Use a red lead wire to connect the positive terminal of the LED to the V/Ω terminal of the multimeter.
7. Set the dial of the multimeter to 200m setting in the DCV section of the multimeter.
8. Press down the black button in the upper left corner to turn on the multimeter.  

9. Turn on the light.

10. Gently rotate the model of the satellite toward the light source and record the readings on the multimeter.

· The reading will be in millivolts.

· If the reading is too high, you can temporarily change the dial setting to 2 volts to obtain energy data in volts.

11.  Gently rotate the model satellite so that you can collect energy data for the light that is reflected from each different color of paper. Record the distance of the model satellite from the paper and the approximate angle of reflection of the light from the surface of the paper. Record any additional observations that may be useful as you conduct additional scientific trials.
Dependent, Independent, and Controlled Variables
   There are three types of variables that are recorded during a series of trials during a scientific experiment.

· Controlled variables do not change from one trial to the next.  In this activity, an example of a controlled variable could be the colors of paper that you use to create a model of a polar landscape.  

Question 2: What are other variables could be established as controlled variables during additional trials of this remote sensing activity?

· Independent variables are manipulated during a scientific experiment.  In this activity, an example of an independent variable could be the distance of the light source from your model of a polar landscape.
Question 3: What are other examples of an independent variable in this remote sensing activity?

Question 4: Why is it important that you only change one independent variable between one trial and the next?
· Dependent variables are variables that change as a result of a manipulation of an independent variable.  
Question 5: What is an example of a dependent variable in this remote sensing activity?

Designing Additional Trials:
   Develop a strategy for conducting each trial.  That strategy for each trial should include:
· A list of controlled variables.

· A choice of an independent variable.

· A hypothesis that describes what effect the manipulation of an independent variable will have on the experimental results of the second trial.
