Biol 515 Landscape Ecology and Management, Fall 2011
Lab #3
Spatial Data Collecting, Processing, and Exploring
Lab Exercise:  Today’s lab is an introduction to collecting and processing publicly available spatial data in ArcMap and exploring areas outside Montana with Google Earth software.  We will draw from the largest source of spatial data in the state of Montana, which is part of the Natural Resource Information System.  The Montana Geographic Information Clearinghouse is managed by the state and provides free spatial data for statewide, regional and local interests.      
Objectives:

1.  Introduce the many spatial datasets found at the Montana Geographic Information Clearinghouse,
2.  Demonstrate how to download, unzip, import and view many of these spatial datasets, 
3.  Introduce Google Earth software for exploring spatial features outside Montana and incorporating GPS collected data.
Overview of Lab 1:
At the end of this lab, you should be able to locate, download, import, and add spatial datasets from the Montana Geographic Information Clearinghouse (MGIC) to ArcMap for viewing and exploring.    You should also be comfortable browsing the Earth’s geography in the free downloadable software Google Earth.  Google Earth is increasingly being used by researchers for an overview of remote study areas for little cost.  Google Earth does not provide an ability to analyze spatial data, so data resources, such as the Montana Geographic Information Clearinghouse are invaluable and not supported by many states.
There are no questions to be turned in this week, as this is simply a data exploration exercise.  Copy lab3_2011 to C:\Users\biol515 directory.
Part 1
Introduction to Spatial Data Resources
1) Go to http://nris.mt.gov and click on Geographic Information.
NRIS has many different types and scales of data.  Many are statewide in extent, but some have finer resolution for local areas.  We will look at both state and local scale data.  Briefly browse through the various links on this page to get an overview of the data services and datasets that MGIC offers.
Now we will search for some spatial data using the MGIC search engine.

2) Get back to the MGIC homepage (www.nris.mt.gov/gis).  Click on ‘GIS Data List’, type ‘montana state boundary’ in the search items box and click “Show Datasets”.  Scroll down to the “Montana state boundary’ data.  Notice that it is provided by the US Census Bureau “Census”.  Put your cursor over ‘type’ and note that it is polygon.  When your cursor is over ‘metadata’ and ‘data’, note that it is clickable.  Double click on data and note the ‘Layer downloads’ box that appears.
You have two options for the file type to download.  The ‘shape’ is a shapefile similar to what you have been using.  The ‘e00’ file is an ArcInfo interchange file that is created so that ArcInfo coverages and grids can be transferred easily with the info file and all associated files in a bundle.
Table 1. File types we use in Landscape Ecology labs.

	Supported ArcGIS file formats
	Suffix
	Notes

	Vector
	Shapefile
	.shp, .dbf, .shx
	Three files required for Shapefiles

	 
	Arc transport file
	.e00
	Allows easy transport of ArcInfo files; bundles filename and info file together

	 
	Arcinfo coverage
	file with info folder
	Consists of two files: file name and info folder

	Raster
	Tagged Image Format
	.tif
	.tif is the image file, .twf is the world file that make the image a GIS file (places it on the earth)

	 
	USGS Digital Elevation Model
	.dem
	File designed to support USGS elevation files

	 
	Seamless Imagine Database
	.sid
	Uses compression to keep high resolution and small file size; difficult to convert


**Additional files types can be found here: http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?id=30&pid=23&topicname=Users_work_with_many_data_types_and_data_formats_in_ArcGIS
3) Double click the ‘shape’ file and choose to ‘save as’ and browse to the C:\Users\bio515\lab3_2011 directory (hint: write down what each file is with the associated filename as the files are not named according to their context.  Example ab41.zip is mtboundary).

4) Go back to the NRIS webpage and type ‘roads’ in the search items box and click ‘show datasets’.  Save the shapefile  “Montana Highway Map Data” as it is a bundle of statewide datasets bundled and easy to use).  Clear the ‘search items’ box and click ‘Show Datasets’ again, leaving the search terms box empty.  Browse through the list.  If you like, save a shapefile that interests you.  
5) After you have selected your files, unzip them all and save the unzipped files in the C:\Users\biol515 directory.
(hint: to unzip, in Windows Explorer right click on the file name, Open in New Window, and Select Extract all files).
6) Open ArcMap and add the files to the MDA.  
Note that all datasets have metadata and are in the same projection.  Many other states do not have a statewide GIS clearinghouse.  If you are interested in spatial data in the state of Montana, NRIS is invaluable.

Raster datasets and Imagery

Now we will explore some of the raster datasets, grids and images that are available from this site.  We will download a digital elevation model (grid), a topographic map (georeferenced image, .tiff) and a color aerial photo (georeferenced image, .sid).  If you have a study area of interest, you are free to select that area for all of these files rather than the Bridger Bowl area that I describe.  Note that the aerial photos are not available for YNP, but dem and topographic maps are.

7) Go back to the www.nris.mt.gov/gis page.  We will now download a digital elevation model (dem) of an area near Bozeman that includes most the Bridger Ridge.  We want the file in State Plane projection, with integer values for elevation (opposed to floating point values with significant digits).  Click on ‘Digital Elevation Models’, and Click on “2002 Data in Montana State Plane coordinates or UTM coordinates”.  Place your cursor on the green boxes and you will see the quadrangle name in bottom left of screen.  Double click on the quadrangle called “d45110_a” (with eastern Gallatin county).  Double click on “State Plane coordinates, DEM format, integer elevations” and choose to save it to the C:\Users\bio515\lab3_2011folder.
8) Go back to the www.nris.mt.gov/gis page.  We will now download a digital USGS 1:24,000 scale topographic quadrangle.  Click on “Topographic Maps”.  Double click on the “Individual TIFF files, projected to State Plane Coordinates (NAD83, meters) and collars removed”, under the heading “1:24,000 Scale Topographic Maps”.

9) Click in the box just east of Bozeman (with the city of Livingston).  Double click on the quadrangle called “Saddle Peak”, and save it in your lab3_2011 folder.

Note that we are selecting datasets that are all in Montana’s State Plane projection.  Recall that if we chose files in the “UTM” projection, we would have to ‘reproject’ them in ArcGIS.  The ‘collars’ are the white borders around topographic maps with the scale bar and text.  If you download them from other sources, you must remove these collars yourself.

10) Go back to the www.nris.mt.gov/gis page and click on “Aerial photographs’.  Double click on “Statewide Color Photographs, 2005”.  On the map of Montana, click in the box that includes Bozeman and then click on file 3332.  Save the “3332.sid” file that appears in the same directory as all others.  This is a large file and will take a few minutes to download. If the file doesn’t begin downloading, right click on the 3332 and select “Save target As” and save the file.
11) Unzip all these raster files that are zipped as you did with the vector files.

12) Add the topographic file (o45110g8.tif) and aerial photo (3332.sid) to the MDA in ArcMap. If asked, choose “Yes” to build pyramid layers and OK to Unknown Spatial Reference.
The dem is a standard ASCII (text) file in the native USGS format.  It must be converted to an ESRI ArcMap recognized format to be used.  

13) In ArcToolbox, go to “Conversion Tools”, “To Raster”, “DEM to Raster”.  Select the dem (d45110_a.dem) as input, choose an output file name in the lab3_2011 folder, and select “INTEGER” as Output data type.  Leave Z factor empty, and OK.  The new dem grid is automatically added to the MDA.
14) Zoom into the dem,topographic map and aerial photo and arrange them with other layers to your liking.  (hint: right click on a dataset and choose ‘zoom to layer’)   Zoom to the aerial photo scale and note Bridger bowl ski area in the southwest corner of the image.  Zoom in and note the high quality of the photo.  Note that these photos are available, free for all of Montana.  Turn on the topographic quadrangle, “o45110g8.tif” and note the same.
####Using the identify button, compare the accuracy of elevation of a mountain peak to the elevation of the dem (note topographic map measures in feet and dem in meters, so 1 meter = 3.28 feet)

15) Zoom back to the aerial photo scale.  For effect only, in Layer properties, Display, make this image 40% transparent.  Alter the transparency for the topographic quadrangle as you like as well.
Part 2
Google Earth Applications
Now you likely appreciate the resource of the MGIC for spatial data users. However, if you want spatial data outside Montana, you must go to other state supported clearinghouses or other spatial data resources.  Another very helpful resource in geographic exploration is the Free Google Earth.

Google Earth provides high resolution imagery at global extent.  Some areas of the earth have finer and more recent resolution than others.  The imagery provides qualitative information about land cover and elevation.  Many land cover classes including vegetation type, crop agriculture, urban areas, roads, water bodies, etc can be distinguished on these images.  GE also integrates digital elevation models from (source), which can be used for an oblique (3-D) view of the landscape.  These attributes of GE make it useful for visualizing many key features relevant to ecological studies.

Google Earth supports many applications including flying over a region, measuring distance and area, marking locations with pointers within Google Earth, overlaying topographic maps, importing text files of field collected coordinate data, collecting Real-Time coordinate data through a GPS unit.

The next section of this lab explores a few of these applications.

1) Double click on the Google Earth icon on your desktop.
2) Using the toolbar described below, zoom into the Yellowstone area.  Zoom into Yellowstone lake and then zoom out and pan just north, so that you can see the snowy peaks above Yellowstone lake (not the clouds, obvious from their shadows), and just the northern part of Yellowstone lake.
[image: image1.jpg]1) Click the north-up button to reset the view o that north is at the top of the
screen. Click and drag the ring to rotate your view.

2) Use the Look joystick to look around from a single vantage point, as if you were
turming your head. Click an arrow to look in that direction or continue to press
down on the mouse button to change your view. Afer clicking an arrow, move
the mouse around on the joystick to change the direction of motion

3) Use the Move joystick to move your position frarm one place to another. Click an
arrowto look in that direction or continue to press down on the mouse button to
change your view. Afer clicking an arow, move the mouse around on the
joystickto change the direction of mation

4) Use the zoom slider to zoom in or out (+ to zaom in, - to zoom out) or click the
icons at the end of the slider. As you move closer to the ground, Google Earth
swoops (tilts) to change your viewing angle to be parallel to the Earth's surface
You can tum offthis autamatic tit (Taols > Options > Navigation > Navigation





3) Find the Island in Yellowstone Lake in the southern part of the Southwestern Arm of the Lake called Peale Island.  Note the Coordinates of this lake provided by Google Earth in Degrees, Minutes, Seconds.

4) With the measure tool (Pull-down menu: Tools, Ruler, Line) , measure the distance from the center of Peale Island to the southern bank of Yellowstone Lake (change Centimeters to Miles).

Using Field Collected Coordinates (Points) in Google Earth

Google Earth can display points that have been collected in the field as .kml files.  KML files can be created from coordinates collected in a GPS unit or from any other source that provides Latitude and Longitude. To create a .kml file the coordinates are entered and saved as simple text files in comma deleted format called Comma Deleted files (.csv).  You have been provided a .csv file to convert to the .kml format for viewing in Google Earth.  In the future, you could create your own .csv file of coordinates to display in Google Earth, entering the data Excel and saving as .csv file format.  The coordinates in the .csv file must be in Decimal Degrees rather than Degrees, Minutes, Seconds as is displayed in Google Earth.

1) Open up software called KMLCSV Converter.  Do this by either 1) double clicking on the kmlcsv shortcut on the desktop, or 2) Start, All Programs, Intel, kmlcsv Converter, or 3) In Windows Explorer, browse to C:\Program Files\KMLCSVConverter, and double click on the kmlcsv application.

The left hand panel indicates that you have zero kml files and zero csv files in the folder that KMLCSV Converter ‘watches’ for files.  The watch folder is the folder that you must place your CSV files for conversion.  

2) Copy the LE_Sept.csv file from the flash drive to the X:\Users\bio515 folder (NOT lab3 folder).
3) Click the magnifying glass in upper right of left hand column to ‘refresh’ the watching of the folder so that the newly copied .csv file is recognized by the software (if needed).

4) Double click the .csv file in left hand column. Note the “File Content” is populated. 

**Note that the coordinates are in Decimal Degrees, with Longitude, Latitude, ID with no column headings.  The longitude must be negative to represent areas West of the prime meridian.  Latitude is positive since we are North of the equator.

5) Click the “Create File” button and read the text in lower half to confirm that the file creation was successful.  You will likely see the points on a Google Map in far right column.

6) Using Windows Explorer and Google Earth, Drag and Drop the .kml file into Google Earth screen. Zoom into the 3 Coordinates and note the resolution of the images in identifying the locations.

Integrating Google Earth and Raster GIS data

Raster data can also be incorporated to Google Earth.  The below exercise demonstrates overlaying a raster topographic tiff image on the aerial photos of Google Earth.
1) Go back to www.nris.mt.gov/gis and go again to the site for downloading Topographic Maps.  Select the Individual TIFF Files link under the 1:24,000 Scale heading.  Click outside Montana in YNP and download the quadrangle called Canyon Village.  Upzip this file (o44110f4.tif).  

This topographic quadrangle is georeferenced, meaning that it has geographic coordinates and appeared in the correct location in the GIS.  The georeferencing of this file is located in the GeoTiff world file that was in the zipped file (o44110f4.twf).  ArcMap reads world files and Google Earth does not. Therefore we must tell Google Earth where to put this topographic map. 

7) Click the  ‘Add Image Overlay’ button (put cursor on top buttons and hover to locate), browse to the location of the saved .tif file (Link: box) and select the file.  Click on ‘location’ tab and enter the below coordinates (do not copy and paste from the lab word file): 

North : 44o45’00”N

East: 110o22’30”

South: 44o37’30”

West: 110o30’00”

*After you close, to reopen the Edit Image Overlay dialogue box, Right click and Properties of the  Untitled Image Overlay in left panel of Google Earth.
8) Change the Transparency bar to approximately 1/2 over toward clear, and click OK.  Zoom into the topographic map area. To check the accuracy of the overlay, go to “Edit” and “Properties” and modify the transparency so that you can see through the topographic image.  Use markers such as the “Wrangler Lake” to check the edges of Google Image and Topographic Image.  Adjust coordinates as needed or move the map by placing the cursor in the center of the map.

9) Zoom into the Yellowstone Canyon so that you are slightly tilted to see the depth of the canyon.

10) Move through the Canyon of the Yellowstone. With the topographic map slightly visible, you will be able to see how close you were able to place it in the correct geographic coordinates or you will note some error in the overlaying of the images or topographic map.

Link GPS to Google Earth for Real Time Coordinate Location

Google Earth can also be linked to GPS units for real time data collection and tracking.  We are unable to demonstrate this in the lab since the GPS unit is unable to acquire any satellites while in the lab.

End of Lab
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