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Course Objectives

The objective of this course is to introduce students to modern programming languages such as MATLAB, Python, and R for
solving environmental problems.

Overall Learning Outcomes

Upon successful completion of this course, students will be able to:
e Upon successful completion of this lab course, the students should be able to write their own MATLAB/R/Python for a
variety of environmental modelling problems.

'ii,r::.t Topics to be covered Prac;;::;ﬂ B Learning outcomes
I Basics of environmental modelling using MATLAB. 3 Learn to write the MATLAB code for
simple analytical models.

11 Two-dimensional modelling of contaminant transport 3 Learn to write the MATLAB code for the
in groundwater using MATLAB numerical solution of the contaminant

transport equation.

111 Fitting a curve to discrete data using nonlinear 3 Learn to fit a curve to a given data set for
regression in MATLAB. environmental problems

v Basics on python and the large geospatial data 3 Learn how to download and extract the
download and their handling for the analysis. dataset based on the requirement, using

Python
\Y Climate change assessment using climate model 3 Learn about climate models and their
datasets using Python. implications  for the projections,
specifically over India.

VI Plotting the environmental data/climate data using 3 Learn about plotting the datasets which
Python libraries. is useful in preparing the reports and

manuscripts.

VIl Basics to R programming language, handling of 3 Familiarization with R programming
environmental data using R and initial data language and learning to deal with
_processing. environmental data.

VI Causal analysis and development of 3 Learn the utility of R towards the
simulation/prediction models using models like development of different statistical
multiple linear regression in R. models.

IX Modelling of stationary and non-stationarity 3 Learn the difference between stationary
processes in R. and  non-stationarity  series  and

modelling of such datasets in R.
X Correlation and simple linear regression using 3 Learn about relationship between
Excel/R/Origin/SPSS explanatory and predictor variable

X1 Concept of testing hypothesis and significance, 3 Learn the hypothesis testing for
parametric tests: z-test and t-test comparison  between environmental

datasets

XII Writing a MATLAB/R/Python code for flood routing 3 Learn to write a MATLAB/R/Python
through a reservoir code for flood routing with any given

inflow hydrograph

XIII Practice & Review 6 To enhance the knowledge and assess

the progress.
42
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