CE 397



Final Exam




Spring 2009
Statistics in Water Resources
There are two questions on this exam.   Do them both.  For the first question, prepare a 2-page typed theme paper.  For the second question use Excel or other statistical methods to prepare answers requested.  Staple the two solutions together in the order of the questions, and turn in the result to the EWRE secretary (Rebecca Christian) or to Dr Maidment in ECJ 8.612, by 5PM on Friday, May 15.  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!

Questions

1.  Assessment of Three Statistical Techniques
In this class, student term papers on a range of topics have been presented using various statistical techniques.  Dr Will Asquith gave three guest lectures on his work on Statistics in Water Resources in Texas and you may choose to highlight material from his lectures.  Choose three techniques that seem particularly effective to you and use examples from the student term papers that show why they are effective.   You can choose a technique that was used in several papers and illustrate its application across a variety of situations, or you can choose a technique that you thought was particularly intriguing even if it was used in only one paper, and explain why that is so.   In your answer, you must refer specifically to material presented in this course.  The term papers from this class are accessible at: http://www.ce.utexas.edu/prof/maidment/StatWR2009/docs/TermProjList.mht 
What I am looking for in grading your answers to this question 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 how the technique was actually used in the term paper, and what results were obtained, not just give a general discussion about the technique 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?  In your answers I am looking for a sense of perspective, of how statistical methods can be used effectively in water resources, and what the advantages and limitations of various approaches are.
2.  Austin Rainfall
The table below shows the annual rainfall in inches in Austin, Texas, from 1901 to 2000.   These data were obtained from http://www.srh.noaa.gov/images/ewx/aus/attmonrain.pdf   An Excel file with the data in columnar format can be obtained at http://www.ce.utexas.edu/prof/maidment/StatWR2009/Rainfall/AustinRain.xls 
	1901
	1902
	1903
	1904
	1905
	1906
	1907
	1908
	1909
	1910

	19.50
	32.86
	36.23
	37.91
	36.00
	21.49
	30.07
	30.07
	20.57
	24.65

	1911
	1912
	1913
	1914
	1915
	1916
	1917
	1918
	1919
	1920

	22.60
	20.37
	49.00
	42.70
	41.39
	29.26
	15.58
	27.92
	64.68
	38.68

	1921
	1922
	1923
	1924
	1925
	1926
	1927
	1928
	1929
	1930

	51.73
	37.32
	51.24
	33.46
	28.19
	39.33
	34.83
	26.75
	38.07
	35.74

	1931
	1932
	1933
	1934
	1935
	1936
	1937
	1938
	1939
	1940

	31.61
	32.46
	30.44
	32.75
	43.01
	39.90
	35.10
	27.03
	22.13
	42.95

	1941
	1942
	1943
	1944
	1945
	1946
	1947
	1948
	1949
	1950

	46.21
	34.64
	24.74
	42.97
	40.87
	47.28
	21.58
	20.98
	36.34
	25.79

	1951
	1952
	1953
	1954
	1955
	1956
	1957
	1958
	1959
	1960

	28.98
	27.71
	29.68
	11.42
	22.54
	15.41
	51.30
	41.02
	34.96
	35.81

	1961
	1962
	1963
	1964
	1965
	1966
	1967
	1968
	1969
	1970

	36.47
	33.48
	17.30
	32.97
	40.57
	25.19
	33.54
	38.72
	33.59
	30.64

	1971
	1972
	1973
	1974
	1975
	1976
	1977
	1978
	1979
	1980

	24.95
	26.07
	40.46
	36.21
	36.81
	41.25
	22.14
	30.97
	37.50
	27.38

	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990

	45.73
	26.63
	33.98
	26.30
	32.49
	35.01
	36.66
	19.21
	25.87
	28.44

	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	52.21
	46.05
	26.50
	41.16
	33.98
	29.56
	47.04
	39.11
	23.93
	37.96


Please answer the following questions about these data:

(a)  Prepare a table of descriptive statistics of the data, a plot of them as a time series, and a plot and table as a histogram with intervals of 5 inches beginning at 0.    What is the mean annual rainfall for Austin?  What is its standard deviation?  What are the minimum and maximum annual rainfalls, and when did they occur?

(b) Prepare a plot showing the annual rainfall as a function of standard normal z.   Show the observed rainfall as points and the modeled rainfall as a normal distribution as a line.  Are the data normally distributed?
(c)   Calculate the lag-one autocorrelation coefficient and test its significance.  Are the data autocorrelated from year to year?   

(d)  Form a regression line for trend through time and show its descriptive statistics.  Is there any meaningful trend in the data?  What is the best estimate for rainfall in Austin for 2010?

(e)  Use the normal distribution to calculate the probability that the rainfall will be less than 20 inches per year in any year in Austin.  How many such events would you expect in 100 years of data?  How many occurred between 1901 and 2000?

(f)  Use the normal distribution to calculate the probability that the rainfall will be greater than 50 inches per year in any year in Austin.  How many such events would you expect in 100 years of data?  How many occurred between 1901 and 2000?

(g)  The “drought of the 1950’s was felt very severely in central Texas.  Here are the annual rainfall data for the period 1950 to 1956:
	1950
	1951
	1952
	1953
	1954
	1955
	1956

	25.79
	28.98
	27.71
	29.68
	11.42
	22.54
	15.41


What is the probability that annual rainfall is less than 25.79 inches in 1950?  What is the probability that annual rainfall is less than 28.98 inches in 1951?    What is the probability that these two events could occur in successive years?  What is the probability that the seven year sequence of rainfall amounts shown from 1950 to 1956 could occur purely by chance?  Express this in terms of odds of “1 in …..”.

(h)  Discuss your results.    Did the drought of the 1950’s occur purely by chance or did some other factors intervene?  If so, what could they be?
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