CE 394K.3



Final Exam


Fall 2007
GIS in Water Resources
There are three questions on this exam.   Do all three questions.  For the first two questions, prepare a 2-page typed theme paper.  For the third question use ArcGIS to prepare the map and answers requested.  Staple all three solutions together in the order of the questions, and turn in the result to the EWRE secretary in ECJ 8.6 by 5PM on Friday, December 14.  This is a take-home exam.  You are honor bound not to discuss this exam with your colleagues in the class.  Your answers should be the result of your work and thought alone.  Be assured that if essentially the same idea appears in answers from more than one person, it is fairly easy to recognize that when the grading is being done.  If that happens, it is not clear from whom the idea originated and who is just using somebody else’s knowledge.  So, keep your ideas to yourself!

The term papers that you choose to describe in answering Questions 1 and 2 should be mutually exclusive, that is, if you focus on particular term papers in answering one of the questions, don’t focus on the same papers when answering the other question.  The Texas class term project listing can be found at: http://www.ce.utexas.edu/prof/maidment/giswr2007/docs/TermProjList.htm .  The Utah class term project listing can be found at:  http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2007/students.html .  You may use projects from either location in preparing your answers.

What we are looking for in grading your answers to the first two questions is:

· Knowledge of the facts.  Make sure you lay out the facts of what has actually been done before you start offering opinions about what could have or should have been done.  This particularly applies to the discussion of term papers.  Make sure you discuss what was actually done in the term paper not just about the general subject itself.

· Thoughtful evaluation.   How do you evaluate the advantages and limitations of the principles, methods and data that have been used?   How does the knowledge you’ve learned in this class relate to the world around us?   I am looking for a sense of reflection here, of seeing you set individual situations and facts in a larger context in an intelligent way.

Questions
1. Compare and Contrast Two Applications Dealing with the same Theme

Choose two term papers that deal with the same or similar themes or topics.  Neither of these papers should be your own term paper.  Briefly summarize the contents of the papers (the problem examined, the method of analysis, the results achieved).   Compare and contrast the approaches to the problem that the two papers took.  Which technical approach do you think was more effective?  Why?  Which paper does a more effective job of communicating its results?  Why?  Suppose you were undertaking a study of this same subject.  Having studied these two papers, what have you learned about how to go about your investigation effectively?  What would you do differently from what the authors of these papers did?

2.  Write an Assessment of the Utility of GIS in a Particular Application Area

Student term papers on a range of topics have been presented.  Select four papers that fall within a similar subject area and present a critique of how effective GIS is in its application in this subject area.   What is the scope of the application area?  How has GIS been used?   What types of problems have been solved effectively?  What limitations exist that have yet to be overcome in the application of GIS in this area?   In your answer, you must refer specifically to work presented in term papers prepared in this course.  In other words, I am not looking here just for a general statement about your opinions in the field but rather a deduction based on the term papers presented in this class of what has been done and how you judge the effectiveness of that.  You may use papers from any of the participating Universities.
3.  San Marcos Basin Urban Area
The zip file (http://www.ce.utexas.edu/prof/maidment/giswr2007/Ex5/SanMarcos_NHDPlus_raw.mdb ) that you worked with in exercise 5 contains the NHDPlus  information for the San Marcos Watershed.  We want you to make a statistical study of the hydrologic properties of this basin.
(1)  Prepare a histogram that shows the statistical distribution of the catchment areas for the 551 Catchments that are contained in this basin.  What is the mean, minimum and maximum catchment area (km2)?

(2)  Prepare a histogram that shows the statistical distribution of the stream lengths for the 557 NHDFlowLines that are contained in this basin.  What is the mean, minimum and maximum stream length (km)?

(3)  Make a nice publication quality map of the Edwards Aquifer and the San Marcos Catchments, NHDFlowLines, and USGS Gages.   

(4)  The Edwards aquifer outline is in the Geomorphology feature dataset. What area (km2) of this basin is entirely upstream of the Edwards Aquifer?   What is the area (km2) of the recharge zone (indicated by attribute AQUIFER = 1) that lies within the San Marcos Basin?   What length of streams (km) in the San Marcos basin lies within the recharge zone of the Edwards Aquifer?

(5)  In the USGSGageEvents feature class, the attribute AVE is the mean annual flow in cfs.  Does the Blanco River gain or lose flow between the gages at Wimberly and Kyle?   The proportion of the annual flow that is base flow from groundwater is indicated by the attribute BFI_AVE.  Does the Blanco River gain or lose base flow between Wimberley and Kyle?  What is the rate of gain or loss of base flow in terms of flow per unit length of river (cfs/mile)?
(6)  What is the average slope of the Blanco River between Wimberley and Kyle?
In preparing your answers, describe the ArcGIS steps and functions used to obtain your results, as well as giving the results themselves.  The format that we want you to do this is the same as for your homeworks – typed answers with printed maps and graphs where necessary.
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