ARC NOTES FOR GEOMORPHOLOGY CLASS

SAVE OFTEN!  Also create a directory for yourself and store everything in it.  Don’t move around the raster files.  That will confuse arc.
When you open ArcMap, the left column shows the layers of your map.  Any layer that has a check-mark next to it is showing, but if your layers overlap, you can only see the top layer on the list.  You can move layers around in the layer column and you can also uncheck boxes to make other layers visible.

If you double click on a layer name (or right-click and hit “properties”), you will see a lot of information about that layer.  

· The source tab has a lot of useful information.  The cell-size (or resolution) is here.  The units of the cell size can be found if you scroll down.  You can also find the spatial reference or the data projection.  Other useful statistics like the mean, max, and min values can also be found.

· The display tab is useful if you want to make a layer partially transparent, so that other layers are visible below.

· The symbology tab is useful for changing the color map.  You can also change how the elevations are broken-up for the color map.  In the “stretched” method, ARC will automatically break up the elevations according to standard deviation, min-max, etc.  (You can play with this if you want.)  In the “classified” method, you can choose the number of elevation divisions that you want and how to break-up the elevations.

In the tool bar you should see a button with an “i” on it. (The “i” is in a blue circle.)  This is the information button, and will give you the value at a point where you click.  By default, it will give you the value of the layer at the top of your list, but you can change that using the drop-down menu.

You can add layers to your map using the button with a plus-sign “+” on it.  The button has a yellow background.  If you can’t find your folder in the list, use the button with a yellow arrow pointing to the right to find your folder where your data are stored.

When you add data, you will see which files are rasters because they have a grid next to them.

How to make drainage accumulation rasters and stream networks and slope, contour, and hillshades.  You probably want to do steps 5-7 before you do 1-4.
(1) Fill your DEM using the  “Fill Sinks” option from the Hydrology Module.  Enter the Input Surface, which is your original DEM, from the hydrology pulldown menu.  Enter the output raster by clicking on the folder next to output raster.  Find the location where you are saving data, and enter an appropriate name, e.g. fillraster.  Hit the “OK” button.
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(2) Create your Flow Direction raster using the Hydrology Module.  Choose the “Flow Direction” option, and the input surface should be the FILLED DEM.  Choose an appropriate name and location for the flow direction grid and click “OK”. Your new layer is created.
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(3) Calculate Flow Accumulation raster using the “Flow Accumulation” option in the Hydrology Module. You only need to enter the direction raster, which is the grid that you just created in steps 3&4. Choose an appropriate name and location for the flow direction grid and click “OK”.
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(4) Calculate the flow network shape file.  From the Hydrology pulldown menu, go to “Stream Network as a Feature…”  Use the pulldown menu to enter the flow direction raster (from step 2) and your accumulation raster (from step 3).  You also need to enter your drainage area threshold, which is the drainage area at which channels begin (anything with a smaller drainage area is a hillslope).  This is entered in “Minimum number of cells for a stream”.  Note this value is in pixels or cells, not actually area.  If you have a 10 m DEM, than 1 pixel has an area of 10 m x 10 m = 100 m2.  So a 50 cell threshold would be a drainage area of 50 x 100 m2 or 5,000 m2.  As a starting point, try 1,000,000 m2, which is 1 km2.  You can make multiple stream networks, just keep track of the threshold values.  Don’t forget to choose your output file name.
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(5) Calculate Slope.  Using the Spatial Analyst pulldown menu choose “Surface Analysis->Slope”.  The input surface is the DEM (use the unfilled DEM). Choose “Percent”. Then click OK.  (Output cell size should be correct automatically, but good to check. Z factor should remain at 1.) [image: image5.png]Input suface:
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(6) Create Contour Map. Using the Spatial Analyst pulldown menu choose “Surface Analysis->Contour”.  Your input surface is your unfilled DEM.  Enter the “contour interval” and the elevation of the first contour (the “base contour”).  “Z factor” should remain at 1.  Don’t forget to choose the file to save in.  You may need to try out a few contour intervals before you find one that is clear and useful, and this may vary depending on how zoomed in you are.
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(7) Create a Hillshade Raster. Using the Spatial Analyst pulldown menu choose “Surface Analysis->Hillshade”.  Your input surface is your unfilled DEM.  The Azimuth describes where the light source is positioned – going from 0 – 360.  0 is north, 90 is east, 180 is south, 270 is west.  The Altitude describes how high the light source is in the sky – going from 0 – 90.  0 is at the horizon, 90 is directly overhead.  The z factor will exaggerate (> 1) shadows.  You can play with all these values to find a hillshade that illustrates what you are looking for. [image: image7.png]Input surface:
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Remember to click on percent – I forgot to when I made this image.  Also, remember the input surface is the DEM.











