Statistics in Water Resources
Review for Midterm Exam

Spring 2009

The material is classified according to Bloom’s Taxonomy of Educational Objectives:

Level
Title

Meaning

1
Knowledge

Definitions, facts, formulas

2
Comprehension
Explanation of definitions, formulas, problem solving procedures

3
Application

Know how to use a formula or procedure to solve simple problems

4
Analysis

Break down a complex problem and solve by steps

5
Synthesis

Derivation of basic formulas, design of new systems

6
Evaluation

Advantages and limitations of alternative approaches

Session
Topic
Level

1
Introduction to Statistics in Water Resources
2

2
Statistical parameters, graphing and data visualization
3
3
Exercise 1: Exploring time series data with HydroExcel
4
4
Frequency and probability functions
2

5
Exercise 2: Frequency and probability distributions 
4

6
T-distribution and uncertainty intervals
3
7
Exercise 3: Testing the homogeneity of suspended sediment data
5
8
Correlation
3
9
Exercise 4: Correlation of streamflow
4
10
Exercise 5: Analyzing trends with regression
5
11
Regression
5
12 
Time series analysis
2
13
ANOVA and Fourier series
3
Expected Skills

· Take a set of data and compute by hand or with a calculator its representative statistics: mean, standard deviation, standard error of mean, variance, coefficient of variation, coefficient of skewness, median, interquartile range
· Plot a histogram and a cumulative probability distribution of a set of data using a specified plotting formula
· Use the method of moments to fit a normal or lognormal distribution to a set of data
· Understand how the Central Limit Theorem is used to calculate the standard error of the mean

· Derive the formula for the variance of a normal distribution using the method of maximum likelihood

· Understand why variance is computed with 1/(n-1) rather than 1/n

· Apply a Chi-square test to check goodness of fit of a distribution to a histogram;

· Applying a t-test to check the significance of the difference in means of two sets of data;
· Determining the correlation coefficient of two sets of data and testing its significance;

· Determine the autocorrelation function of a set of data

· Be able to determine the correlation length from an autocorrelation function and understand what it means

· Derive the normal equations for the parameters of a simple linear regression;

· Be able to understand and interpret the table of statistics arising from a linear regression;

· Be able to understand and interpret the table of statistics arising from a single factor ANOVA
· To be able to interpret the parameters of a Fourier series

· Understand the “big four” interpretive statistics (z, t, Chi-square, F) and how they are interrelated.
Readings: Helsel and Hirsch

	Chapter or Sections
	Topic
	Level

	Chap. 1
	Statistical measures
	3

	Sec. 2.1-2.3
	Graphical presentation of data
	2

	Chap. 3
	Describing uncertainty
	2

	Chap. 4
	Hypothesis testing
	2

	Chap. 5
	Differences between two independent groups
	5

	Chap. 6
	Matched pair tests
	2

	Chap. 7 
	Comparing several independent groups
	3

	Chap. 8
	Correlation
	4

	Chap. 9
	Simple linear regression
	5

	Chap. 11 
	Multiple linear regression
	4

	Chap. 12
	Trend analysis
	4


Readings: Other references
	Chapter or Sections
	Topic
	Level

	Applied Hydrology, Chap 11
	Hydrologic statistics
	4

	Barnett, Chapter 10
	Time series methods
	2


2

