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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. L FR Course Title Environmental Data Analysis
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BRI is;a BRI || SRR/ HEERAEER) pSE=4i)
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) ||Total
SAiNE 48 0 48
Credit Hours
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Pre-requisites or Other | None
Academic Requirements
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Courses for which this | None
course is a pre-requisite
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Cross-listing Dept.

BERNRB%H SYLLABUS
# % H#H% Course Objectives

As an interdisciplinary, Environmental Science gains insights from various data sets of field studies, lab experiments,
remote sensing, and model simulations. Analyzing and visualizing data sets has become one of the most critical skills for
carrying out Environmental Science studies. However, senior ESE undergraduate students often find their opportunities
to access such courses confined, and specific training toward developing such skills limited.

This course will teach students how to apply suitable statistical methods and visualization tools to analyze environmental
data sets. Topics include environmental data sets characteristics, checking data sets, comparisons between two groups,
comparisons among several groups, correlation, simple linear regression, multiple linear regression, logistic regression,
time series analysis, and spatial data analysis. Students will also learn how to conduct data analysis properly with the R
language.

ik RE Learning Outcomes

This course facilitates student learning through lectures, exercises, labs, assignments, final project, and one-on-one
interactions. Students should be able to analyze and visualize environmental data sets using suitable statistical methods
and R tools. This course would also boost students’ programming skills, which are broadly applicable in their later study
and research.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Section 1 Introduction (2 credit hours).
Course logistics, topics to be covered, grading policy, R tutorial
Section 2 Review of statistic basics (4 credit hours)

Probability density function, distributions, statistical hypothesis, random draw, confidence interval, p-value, R
programming exercises
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Section 3 Characteristics of environmental data sets (3 credit hours)

Types of environmental data sets, format of environmental data sets, normal distribution, log normal distribution, log
transformation, detection limit, missing values, R programming exercises

Section 4 Checking data sets: Quick summaries (2 credit hours)

Mean, median, quantile, standard deviation, variance, outliner, R programming exercises
Section 5 Checking data sets: Quick plots (4 credit hours)

Histogram, barplot, boxplot, scatterplot, time series plot, image plot, surface maps, R programming exercises
Section 6 Comparisons between two groups: t-tools (3 credit hours)

t distribution, assumptions of t-test, comparing means of two groups, R programming exercises
Section 7 Comparisons between two groups: Alternatives to t-tools (3 credit hours)

Rank-Sum test, permutation test, Welch t-test, sign test, signed-rank test, R programming exercises
Section 8 Comparisons among several groups (3 credit hours)

One-way ANOVA, F-test, two-way ANOVA, R programming exercises
Section 9 Linear combinations and multiple comparisons of means (3 credit hours)

Linear combinations of group means, multiple comparison procedures, R programming exercises
Section 10 Correlation and simple linear regression (3 credit hours)

Pearson’s test, Spearman’s test, Kendall’s test, simple linear regression, least squares regression estimation, R
programming exercises

Section 11 Assumptions for simple linear regression (3 credit hours)

Robustness of least squares inferences, model assessment, fit assessment, R programming exercises
Section 12 Multiple linear regression (3 credit hours)

Least squares estimates, model assessment, fit assessment, R programming exercises
Section 13 Over-fitting and variable selection (3 credit hours)

Over-fitting, AIC, BIC, backward selection, forward selection, step-wise selection, R programming exercises
Section 14 Logistic regression (3 credit hours)

Binary responses, binomial responses, Poisson responses, building logistic regression model, R programming
exercises

Section 15 Time series analysis (3 credit hours)
MA, AR, seasonal decomposition, ARIMA, forecasting, R programming

Section 16 Spatial data analysis (3 credit hours)
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Raster and shape files, interpolation, spatial regression, R programming
Total credit hours: 48
B EEESEER Textbook and Supplementary Readings
Agresti A., C. Franklin, and B. Klingenberg, Statistics: The Art and Science of Learning From Data, Pearson, 4th
Edition (January 7, 2016), 816 pages, ISBN-10: 0133860825, ISBN13: 978-0133860825.
Freedman D., R. Pisani, and R. Purves, Statistics, W. W. Norton & Company, 4th Edition (February 13, 2007), 720
pages, ISBN-10: 0393929728, ISBN-13: 978-0393929720.
Hastie, T., R. Tibshirani, and J. Friedman, The Elements of Statistical Learning: Data Mining, Inference, and
Prediction, Springer, 2nd Edition (January 1, 2016), 767 pages, ISBN-10: 0387848576, ISBN-13: 978-0387848570.
James G., D. Witten, T. Hastie, and R. Tibshirani, An Introduction to Statistical Learning: with Applications in R,
Springer, 1st ed. 2013, Corr. 7th printing 2017 Edition (June 25, 2013), 440 pages, ISBN-10: 1461471370, ISBN-13:
978-1461471370.
Ramsey F. and D. Schafer, The Statistical Sleuth: A Course in Methods of Data Analysis, Cengage Learning, 3rd
Edition (May 2, 2012), 784 pages, ISBN-10: 1133490670, ISBN-13: 978-1133490678.
Shumway R. and D. Stoffer, Time Series Analysis and Its Applications With R Examples, Springer, 4th ed. 2017
Edition (April 19, 2017), 575 pages, ISBN-10: 3319524518, ISBN-13: 978-3319524511.
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MA +=%&EEH] Letter Grading
OB. —&ics#l GEM/ANE) Pass/Fail Grading

HREHE#E REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




