Geog 258: Lab Assignment 3
Imagery: Reading and Interpretation of Air Photographs and Satellite Images

Part 1: Looking at images using Google Maps

Google Maps is one of the easiest web-based systems for looking at satellite and aerial photo images. Open Google maps: http://maps.google.com
1) Zoom in so that Washington State fills the window. Switch to “Satellite” view.

a. Is this a “true color” or a “false color” image? Why do you think so?

2) Locate Mount Rainier. Zoom in using the “+” indicator on the zoom bar (upper left of window) until you can no longer see the image, then zoom one step back out.

a. Note which “tic mark” on the zoom scale is the last one that gives and image of the mountain: ___________

b. As you zoom in, what happens to the quality of the image? Why is this happening?

3) Zoom out a ways and locate Mount St. Helens. Note that the image area around the mountain looks different than the surrounding land cover. Why is that? Why is this different area a perfect square? 

4) Use the same process as in step 3) (above) to zoom in as far as you can to the mountain.

a. As with Mt. Rainier, note which “tic mark” on the zoom scale is the last one that gives and image of the Mount St. Helens: ___________

b. Do you see more or less detail than you did with Mt. Rainier? What can you say about the resolution of the Mt. St. Helens image vs. the Mt. Rainier image? Why do you think that is so??

5) Zoom out and locate on the area just east of Seattle, including Sammamish, Issaquah, North Bend, etc. (This is easier if you use the “Hybrid” function, which will turn on roads and place names. Zoom in about half way to see the town names. Once you locate the area, click on “Satellite” once again.) Note that in this area there seem to be 3 different bands of images: a light-grayish band in the west, a narrow darker band in the middle, and a greener band in the east. Zoom way in and compare the resolutions of these three kinds of images. Which is the highest resolution? Lowest?
6) Take a few moments to look at Seattle. Can you find the Space Needle? How far can you zoom in?

Part 2: Afghanistan satellite image wall map

Take a look at the wall map of Sibirgan, Afghanistan and answer the following:

About the map:

1) What satellite system made this image? Is this a “passive” or “active” imaging system?
2) What year was the data collected?  __________________
3) What year was the image made (copyrighted)? ___________________
4) What “band combination” was used? What does this mean in terms of how the colors are shown on the image?

5) List the two most important agencies involved in making this map:
a. ________________________________

b. ________________________________

About the image itself:

1) You will see a large swath of reddish coloration along the right side of the image, stretching from near the top to near the bottom. There is another smaller patch of this coloration near the upper left corner. 

a. What kind of ground cover and/or land use do these read areas depict? _______________
b. Why do these areas appear red in this image?

c. Looking closely you will see tiny, regular geometric shapes in the red areas (squares, rectangles, etc.). What are these shapes?

d. Can you guess why the red areas appear in those places on this map and not in other places?

2) What are the large black areas in the center of the image? Can you make a guess as to how they came to be that way?

3) What is your best guess as to what the blue and white area near the left edge of the image is? Why do you suppose there are no red areas adjacent to it?

4) Who might make use of this map? What purposes would it be good for?

Part 3: LIDAR imaging

The following links come from the Puget Sound LIDAR Consortium: http://pugetsoundlidar.ess.washington.edu/
Read through the two-page description of LIDAR here: http://pugetsoundlidar.ess.washington.edu/laser_altimetry_in_brief.pdf
1) Would you classify LIDAR as an active or a passive imaging system? ​​​​​​​​​​​​​​___________

2) Based on the images on this page: http://pugetsoundlidar.ess.washington.edu/example2.htm, does LIDAR give better or worse resolution than the 1:24,000 topographic quads produced by USGS? (These are the same USGS topographic quad maps that we looked at in the map library last week.)

Look at the images on this page:

http://pugetsoundlidar.ess.washington.edu/example1.htm
Note that the aerial photo and the LIDAR image gives you a very different view of what is going on in that place.
1) Does it appear from the LIDAR image in the bottom right that the houses (seen in the photo at the top left) are threatened by landslides?

2) Which image (or combination of images) would be most useful to you if you were a 

a. geologist?  ______________________
b. forester? ________________________
c. planner? ________________________
To learn more about the uses of LIDAR, check out this page:
http://pugetsoundlidar.ess.washington.edu/uses.htm
Part 4: Combination “active” and “passive”: Mount St. Helens “fly-by”: 
The image of Mount Saint Helens at the top of this page is a combination of a LIDAR image (to give detailed elevation data) and an IKONOS 1m resolution panchromatic satellite image. 

http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=16721
1) The LIDAR image gives extremely accurate elevation data. What is the purpose of the IKONOS satellite image? (Why is it used in combination with the LIDAR data?)
2) What is the LIDAR resolution of this image (in meters per pixel)? What is the vertical accuracy?
3) Think about this image of Mount St. Helens compared to the Google Maps image of the mountain. What would this map be suitable for? Who could make use of it?

 ( For a cool ride, click on the “mpeg” link below the top picture to see a “fly-by” animation. (Please be patient – it may take a few moments to load.)

Part 5: Aerial photos
For this part you will use a series of aerial photos in sequence along a flight line. Note how much the photos overlap. Observe the level of detail present.

1) Attributes: what kind of land use map could you make from this source?

2) Geometry: Pick an obvious feature near the center of the first photo in the sequence. Use a ruler to see if you can detect any distortion of that feature when it appears in near the edge of a later photograph. Briefly describe your results:
3) The scale of these photos is 1:12,000. Measure 1 inch on one of your photos. How many feet does this represent? How many inches on the photo would be one mile? About how many miles are shown from the bottom to the top of one photo?

a.    Number of feet per inch? _____________
b. Number of inches per mile: _______________

c.   Number of miles, bottom to top: ____________________
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