Course profile
Course code: CSA 5103
Course title: Crop Modelling
Credit hour: 2; Total Lecture: 32
Rationale:
Agricultural systems in coastal Bangladesh are vulnerable for climate change. Without
adaptation to these changing conditions, food production could significantly reduce, affecting
food security. During this course, students will learn how to quantify the effects of climate
change on crop production. First, students will analyse how changes in weather, including
temperature extremes and rainfall distribution, will impact crop yield using a crop growth
simulation model. The analyses will be performed in the standard WOFOST model (/), and to
be more specific, for the practicals Jupyter notebooks will be used
(https://github.com/ajwdewit/pcse_notebooks). In the second phase of the course, we will focus
on rising sea levels and salinization. The students will learn how to quantify salt accumulation
in the soil and its effect on agricultural crops with the Swap-Wofost model.

Objectives: At the end of this course, the students will
(i)
(ii)
(iii)
(iv)
(v)
(vi)

be able to explain the effects of climate change on agricultural production coastal
Bangladesh;
be aware of existing adaptation practices and be able to explain how they may
enhance agricultural production
simulate crop growth in the standard WOFOST model and the SWAP-WOFOST
model;
use crop simulation models to evaluate the effects of both climate change and
adaptation measures on agricultural production;
interpret model results and uncertainties
visualize and communicate model results

Learning
objective

Course content

Teaching
Learning
Strategy

Assessment
tools
Exam

Describe the
essential processes
that are important
in crop-climate
interactions

Eco-physiological understanding of
environmental (climate) effects on plants and
crop production, including: 1) temperature,
2) water and 3) nutrients

Lecture

Describe diverse
adaptation options
to minimize
production risks in
various farming
contexts

Adaptation strategies in Bangladesh and
abroad: crop choice, soil- and water
management. Linking adaptation strategies
to various farming- and environmental
contexts.

Lecture

Reading
Q&A

Reading
Q&A

Exam

Analyse the
impacts of climate
variability and
change on
agricultural
production systems

Analyse the effects
of various
adaptation
measures on
agricultural
production systems
Visualize and
communicate
model results

Simulate crop growth in the standard
WOFOST model and the SWAP-WOFOST
model. Evaluate the direct effects of climate
change (temperature, precipitation extremes,
etc.) with the standard WOFOST model.
Analyse the indirect climate effects
(salinization) with the SWAP-WOFOST
model.
Incorporate adaptation measures in the crop
growth simulation models. Interpret the
results and the uncertainties to evaluate the
effectiveness of these measures in various
contexts.

Computer
practical

Assignment

Computer
practical

Assignment

Create a scientific poster from the results of
one of the assignments. Visualize the results
to make them attractive and easy to
understand.

Lecture

Poster
presentation

Computer
practical

Exam

Exam
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