Rainfall Patterns and Drainage Density: The Big Island of Hawaii

Geomorphology Project for a Junior Level Class

Appropriate near the end of the course because many concepts are integrated into this project.

Created by Nicole Gasparini, Tulane University.  ngaspari@tulane.edu
Some useful information:
· This was the third in a series of ArcMap projects that my students did.  The first project essentially followed a project designed by Ramon Arrowsmith, which he has posted at: http://arrowsmith362.asu.edu/Lectures/Lecture3/Geomorph_09_06_2006/DEM_data.htm
· My students found the concept of map projection confusing.  After discussing it, I also referred them to this web page:

http://www.colorado.edu/geography/gcraft/notes/mapproj/mapproj_f.html
· I gave my students written directions on how to perform all of the steps needed to complete this project.  Those are contained in another document that I can make available.

· My powerpoint presentation also has a number of useful links for finding supporting data for this project.
Project Description that I gave to my students:

All of the Hawaiian Islands have a strong gradient in precipitation.  For a very simple map of Hawaiian climatology, see:

http://www.bigislanddeals.com/webimages/rainfall.gif 
The change in precipitation across the islands creates very different hydrologic and flow regimes.  In this part of the lab, you will see just how big an effect the rainfall gradient has on drainage density on the big island of Hawaii, on the south-east end of the island chain.

Download and unzip two files from blackboard:

Hawaii_Dem.zip and hyd.zip

Add the hawbi_prj raster to a new map (in Hawaii_DEM folder).  Make a hillshade, contour, and slope map. 
Examine these maps carefully, looking for clues as to where the rivers are across the island.

Make stream network shape files.  You will have to create a number of different networks with different drainage area threshold values.  Play around with what you think seems like an appropriate drainage area threshold.  Are there clues from the slope or hillshade or contour maps as to where the channels begin, or even where the channels are?  You will find that it is difficult to use a single drainage area threshold for the entire island, because the drainage density varies across the island.  
Make a few maps to hand in that illustrate what you think the appropriate drainage area thresholds are.  This may vary across the island.  Drape your stream network over the rasters that you used to determine what the appropriate drainage area thresholds were.  In some areas you may choose to hand in a slope map with the stream network drape, in others you may choose to use the hillshade, etc.  What clues did you use from the different maps that led you to choose the drainage area thresholds that you chose?   Did the precipitation map affect your decisions about the drainage area thresholds across the island?  How did you use the precipitation map to help you decide on drainage area thresholds?  What maps were most helpful in determining the drainage area thresholds?  Are there any general trends in the topography across the island?  Were there features that you didn’t understand, even with the rainfall map?

Now, add the hyd_Proj shapefile, in the hyd folder that you downloaded.  This shows the actual locations of the channels, as digitized from maps.  (I got these data from: http://hawaii.wr.usgs.gov/hawaii/data.html and I projected them for you.)  Note that this file also contains man-made water diversions (straight channels that follow contours).  Drape these flow lines on top of the map or maps of your choice.  What does this map tell you that you already knew?  Or what did you learn from seeing the “actual” flow lines?
What to hand in:

Hand in as many maps as you think are appropriate.  These maps can be at multiple scales.  Each map should illustrate something about the drainage network and why you thought a particular drainage area threshold was appropriate.  Make sure all of your maps are appropriately labeled.

Hand in a one-page or less discussion.  Address the questions posed throughout this project.  Include a discussion of how precipitation affects the formation of river channels on the island.  You can also include things that you don’t understand, if there are any (e.g. why there aren’t channels in a particular area).  Please refer to your figures in your discussion by figure number!

