Lab 8| Remote Sensing
Introduction

In this assignment you interpret remotely sensed image to get you thinking about how objects appear from an aerial perspective.  You will also explore the various ways to display remotely sensed imagery using various color composites.
Instructions

Based on the topic from this week’s lecture and reading, you will be using your own eyes & ArcGIS tools to analyze the remotely sensed images.  Be sure to save your work often!
Deliverables

Follow the instructions below to complete the exercises.  Answer the questions throughout the lab (numbered).  Your lab document should be typed, well organized, and submitted based on the “How To” guidelines provided in the course syllabus.

PART I 
In this exercise you follow the instructions from an exercise in your text: 9.1 Geospatial Lab Application, ‘Visual Imagery Interpretation’ (starting on page 289).  

· Read through the introduction and objectives 

· Skip over the next few sections (software, data, and localizing) and start with 9.1 Applying Elements of Visual Interpretation (page 290). 

· The data for the lab can be found on the course website under Lab8Data.  Download and unzip.

· Follow the instructions for the remainder of the exercise and answer the questions below (also from the text). 
Questions 

1| Image1: There are several items in this image, but there is one that is most prominent.  What, specifically, is this image showing?  What elements of visual image interpretation led you to draw this conclusion?  
2| Image2: What, specifically, is being displayed in this image?  What elements of visual image interpretation led you to draw this conclusion? 
3| Image3: What, specifically, is being displayed in this image?  What elements of visual image interpretation led you to draw this conclusion? 

4| Image4: There are several items in this image, but there is one that is most prominent.  What, specifically, is this image showing?  What elements of visual image interpretation led you to draw this conclusion?  

5| Image5: There are many similar objects in this image, but you’ll notice some differences related to some of them.  What, specifically, is being displayed in this image and what location is it in?  What elements of visual image interpretation led you to draw this conclusion?  

6| Image6: There are several objects in this image, but they all add up to one specific thing.  What, specifically, is this image showing and what location is it in?  What elements of visual image interpretation led you to draw this conclusion?

7| Image7: What, specifically, is being displayed in this image?  What elements of visual image interpretation led you to draw this conclusion?
8| Image8: There are several objects in this image, but they all add up to one specific thing.  What, specifically, is this image showing and what location is it in?  What elements of visual image interpretation led you to draw this conclusion?

9| Image9:  What feature is prominent in this image?  Be specific to what the area is and what geographic location is being shown here.  What elements of visual image interpretation lead you to draw this conclusion?  For example, what are all those white objects throughout the image and how do they help identify the area?

10| Image10: What feature is prominent in this image?  Be specific to what the area is and what geographic location is being shown here.  What elements of visual image interpretation lead you to draw this conclusion?  For example, several airplanes are prominently displayed – how do they help identify the feature?

Part II

In this part of the lab you will be using a satellite image to create and examine different color composites by loading various bands into the color guns and looking at the results.  Changing the various bands in the color guns will allow you to compare the various brightness values of water and environmental features in remotely sensed images. 
· In the Lab8data folder, open the Color_composites.mxd in ArcMap

The image that is displayed is a Landsat 5 TM satellite image files from September 2011 in Northeast Ohio (cle.img).  The TM imagery bands refer to the following portions of the electromagnetic spectrum in micrometers (µm):

· Band 1: Blue (0.45 to 0.52 µm)

· Band 2: Green (0.52 to 0.60 µm)

· Band 3: Red (0.63 to 0.69 µm)

· Band 4: Near Infrared (0.76 to 0.90 µm)

· Band 5: Middle Infrared (1.55 to 1.75 µm)

· Band 6: Thermal Infrared (10.4 to 12.5 µm)

· Band 7: Middle Infrared (2.08 to 2.35 µm)

Landsat TM Imagery is 30-meter spatial resolution, except for the thermal-infrared band, which is 120-meter.  Landsat TM refers to the sensor on the Landsat satellite – Thematic mapper.  This sensor collects data for all seven portions of the electromagnetic spectrum mentioned above.

· Once you open up the Color_composite map document, right-click on the cle.img layer and click on properties to open the dialog box.

· Click on the Symbology tab.  Notice that the current settings is for the Red channel to reflect Layer 3 (Band 3 – Red), the Green channel to reflect Layer 2 (Band 2 – Green), and the Blue channel to reflect Layer 1 (Band 1 – Blue).  This is called a True Color Composite because the color channels reflect the ‘true’ color of the electromagnetic spectrum.  
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· You are going to change the Bands around a bit to get some alternate ways to look at the same image.  

· Change the display to: Band 4 in the red color channel, Band 3 in the green color channel, and Band 2 in the blue color channel, and click OK.

· Zoom around the image, paying attention to some of the city, landscape and water areas.

1 | What wavelength bands were placed into which color channels?
2 | Why are the colors in the image so strange compared to what we’re normally used to seeing in other imagery (such as Google Earth)?  For example, why is most of the landscape red?

3 | In this color composite, what colors are the following features in the image being displayed as: water, vegetated areas, and urban areas?

· Open the properties again, and this time using Band 3 in the red channel, Band 2 in the green channel, and Band 1 in the blue channel. 
4 | What kind of composite did we create this time?  How are the bands being displayed in this color composite in relation to their channels?
5 | Why can we not always use this kind of composite when analyzing satellite imagery?

· Open the properties again, this time using Band 2 in the red channel, Band 1 in the green channel, and Band 3 in the blue channel (referred to as a 2-1-3 combination).

· Zoom and pan around the image to examine the landscape and features.

6 | Once again, what kind of composite was created this time?

7 | How are vegetated areas being displayed in this color composite (compare to the arrangement in the 3-2-1 combo)?

· Open the properties and revert back to the 4-3-2 combo (band 4 in red, band 3 in green, and band 2 in blue).
· Zoom and move around the image to find and examine Burke Lakefront Airport as shown in the image below
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· Zoom into the airfield.  From its shape and the pattern of the runways, you should be able to clearly identify it in the Landsat image. 

· Examine the airfield and its surroundings.
8 | Why do the areas in between the runways appear red?

· Change the symbology to a 3-4-2 combo.  

· Examine the Burke Lakefront Airport with the new color combo and compare it to the previous image.

9 | Why do the areas in between the runways appear bright green?

· Change the symbology again to a 3-2-4 combo.

· Examine the Burke Lakefront Airport with the new color combo and compare it to the previous images.
10 | Why do the areas in between the runways appear blue?

· Next, you will create a NDVI (Normalized Difference Vegetation Index) layer using the cle.img.  
· Go to the Windows Menu and click on Image Analysis
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· In the Image Analysis window, under ‘processing’ click on the icon for NDVI.
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· A NDVI layer will be generated.  

11 | What does the NDVI layer tell you about the vegetation of this region?

12 | Export the map as a jpg or take a screen of the NDVI layer and add it to your lab document.
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