AGR 33300 - 3 CREDITS
DATA SCIENCE FOR AGRICULTURE

In-Person (CRNs 27580 & 27581)
 Location: LILY G428

 Lecture: Tuesdays, 8:30-9:20 AM
 Lab: Thursdays, 8:30-11:20 AM

Online Option (CRN 40265)
* Asynchronous
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Presenter Notes
Presentation Notes
Module 1: Introduction to Data Science for Agriculture

In this module, we'll embark on a concise exploration of data science specifically crafted agriculture, focusing on its relevance and the practical skills we'll develop throughout this course.


Example Data Science Applications in Ag

Data science plays a crucial role in agriculture. 5’ 1l &8

= Precision Farming = Soil Health Assessment
= Crop Monitoring and Prediction = Livestock Management
= Climate Resilience = Market Insights
= Supply Chain Optimization = Sustainable Practices
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Zhang, Y., Love, D.J., Krogmeier, J.V., Anderson, C.R., Heath, R.W. and Buckmaster, D.R.,
Purdue Online 2021. Challenges and opportunities of future rural wireless communications. /EEE
Communications Magazine, 59(12), pp.16-22. DOI: 10.1109/MCOM.001.2100280.



Presenter Notes
Presentation Notes
Data science plays a crucial role in agriculture, transforming traditional farming practices into data-driven, efficient systems. Here are some compelling reasons why data science is essential for agriculture:

Precision Farming: Data science enables precision agriculture by analyzing data from sensors, satellites, and drones. Farmers can make informed decisions about irrigation, fertilization, and pest control, optimizing resource usage and crop yield.
Crop Monitoring and Prediction: By analyzing historical data and real-time information, data science models predict crop diseases, yield, and growth patterns. This helps farmers take preventive measures and plan for harvests effectively.
Climate Resilience: Climate change impacts agriculture significantly. Data science helps monitor weather patterns, assess risks, and develop adaptive strategies. For instance, predictive models can warn farmers about extreme weather events.
Supply Chain Optimization: Data-driven supply chain management ensures timely delivery of seeds, fertilizers, and produce. It minimizes waste, reduces costs, and improves overall efficiency.
Soil Health Assessment: Data science analyzes soil samples to determine nutrient levels, pH, and moisture content. This information guides soil management practices, leading to healthier crops.
Livestock Management: Sensors and data analytics monitor animal health, feeding patterns, and behavior. This enhances livestock productivity and welfare.
Market Insights: Data science provides market trends, pricing information, and demand forecasts. Farmers can make informed decisions about crop selection and pricing strategies.
Sustainable Practices: By analyzing data on water usage, pesticide application, and energy consumption, data science promotes sustainable farming practices.

In summary, data science empowers farmers with actionable insights, improves productivity, and contributes to a more resilient and sustainable agricultural sector. 

https://doi.org/10.1109/MCOM.001.2100280
https://arxiv.org/abs/2108.05405
https://arxiv.org/abs/2108.05405
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The Data Pipeline
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= |dentify Data Needs: Clearly articulate the purpose and objectives of the data analysis.
= Data Acquisition: Gather relevant datasets from various sources, ensuring completeness
and relevance. . B
= Data Quality Assessment: Evaluate the reliability, accuracy, and completeness of the Decisions
acquired data. (We will learn tidy data and FAIR principles for this.)
= Data Wrangling: Prepare the data for analysis by addressing issues such as format discrepancies,
compatibility, and mobility.
* Data Filtering and Cleaning: Remove inconsistencies, errors, and outliers from the dataset to enhance data
quality.
* Data Integration: Combine multiple datasets to create a unified and comprehensive dataset for analysis.
Data Visualization: Present the data in visual formats such as charts, graphs, and dashboards to
facilitate understanding and interpretation.
Data Analysis and Data-Driven Decision-making: Utilize insights gained from data analysis
to inform decision-making processes and drive strategic outcomes.
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Presenter Notes
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Imagine you're starting a big project, like writing a research paper. Just like with any project, you need to go through different steps to make sure everything turns out well. The data life cycle is like that, but specifically for handling data in a smart and effective way.

Identify Data Needs: This is like figuring out what information you need for your project. You want to be clear about what you're trying to find out and what questions you want to answer.
Data Acquisition: Once you know what you need, you have to go out and find the data. It's like collecting all the books and articles you'll use for your research paper. You want to make sure you get the right data from reliable sources.
Data Quality Assessment: Now that you have your data, you need to check if it's any good. You don't want to use data that's full of mistakes or missing information. We'll learn about some methods, like Tidy data and FAIR principles, to help us check if our data is good enough for our project.
Data Wrangling: Sometimes, the data you collected isn't in the right format or has some messy parts. Data wrangling is like cleaning up and organizing your data so it's easier to work with. You want to make sure everything is neat and tidy before you start analyzing.
Data Filtering and Cleaning: This step is all about getting rid of any mistakes or weird things in your data. You want your data to be as accurate and reliable as possible, so you remove any errors or outliers that could mess up your analysis.
Data Integration: Often, you might have data from different sources that you need to put together. Data integration is like combining all your different pieces of data into one big dataset. It makes it easier to analyze everything together.
Data Visualization: Now that you have your data all cleaned up and organized, it's time to make sense of it. Data visualization is like turning your data into graphs, charts, or diagrams that help you see patterns or trends. It's a way to make your data easier to understand at a glance.
Data Analysis and Data-Driven Decision-making: Finally, it's time to dive into your data and see what it's telling you. Data analysis is like exploring your data to find answers to your research questions. Once you have those answers, you can use them to make informed decisions or come to conclusions based on what the data shows.

So, just like with any project, the data life cycle helps you take your data from start to finish, making sure you handle it carefully and use it effectively to reach your goals.


https://doi.org/10.18637/jss.v059.i10
https://en.wikipedia.org/wiki/FAIR_data

Matrix of Domain Knowledge

... and Data Science Skills in Our Course

Field of Study
Food Science

Agricultural
Engineering

Animal Sciences

Forestry and
Natural Resources

Agronomy

Agricultural
Economics
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We're going to dive into data skills using real-life examples from various fields of study within agriculture. Let's take a quick look at each field and what they essentially do:

Food Science: Food scientists study the physical, chemical, and biological properties of food to ensure its safety, quality, and nutritional value. They work on developing new food products, improving food preservation techniques, and conducting research to understand how different factors affect food properties.
Agricultural Engineering: This field focuses on applying engineering principles to solve agricultural problems. Agricultural engineers work on designing and improving machinery, structures, and processes to enhance efficiency and sustainability in farming.
Animal Sciences: Animal scientists study various aspects of animal biology, behavior, and management. They work on improving animal health and welfare, optimizing livestock production systems, and conducting research to enhance animal nutrition and breeding practices.
Forestry and Natural Resources: This field focuses on the management and conservation of forests and natural ecosystems. Foresters work on sustainable forest management, wildlife conservation, and environmental restoration projects to ensure the long-term health and productivity of forested landscapes.
Agronomy: Agronomy encompasses the study of soil properties, crop management practices, and crop production, aiming to optimize agricultural productivity, sustainability, and environmental outcomes. Agronomists delve into soil conservation, nutrient management, crop physiology, genetics, and management strategies to maximize yields, enhance quality, and minimize environmental impacts.
Agricultural Economics: Agricultural economists analyze the economic factors that influence agricultural production, distribution, and consumption. They work on market analysis, policy evaluation, and farm management to help farmers, policymakers, and agribusinesses make informed decisions.

Throughout our learning journey, we'll use examples and case studies from these fields to develop and apply data skills relevant to agriculture. By exploring real-life scenarios, we'll gain a deeper understanding of how data skills can be used to address challenges and drive innovation in the agricultural sector.



Matrix of Domain Knowledge

... and Data Science Skills in Our Course

Field of Study Data Skill Focus

Research question identification,

Food Science e
data utilization

Agricultural
Engineering

Sourcing data, data gap analysis,
data quality assessment, data management
Animal Sciences Data wrangling, data cleaning

Forestry and

Data integration, spatial analysis
Natural Resources g P Y

Data visualization, interpretation, spatial data

Agronomy ) .
analysis techniques
Agricultural : : : : :
. Time series analysis, regression modeling
Economics
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Activities

Formulating research questions, working with
data to address research objectives

Procuring relevant data, identifying data gaps,
assessing data quality, managing data effectively

Managing data formats,
filtering and cleaning datasets

Merging disparate datasets,
handling spatial data

Visualizing data, selecting appropriate graphics,
interpolation, cluster analysis

Analyzing temporal data, regression analysis
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In each field of study, our focus will be on specific data skills and activities, ranging from data sourcing and management to advanced spatial analysis and regression modeling techniques:

Food Science: Our attention will be on Research Question Identification and Data Utilization. This includes formulating precise research questions, determining the necessary data for analysis, and effectively utilizing data to address research objectives.
Agricultural Engineering: We'll emphasize Data Sourcing and Management, involving the procurement of relevant data, identifying gaps in available datasets, assessing data quality, and ensuring effective data management practices.
Animal Sciences: We'll prioritize Data Wrangling and Cleaning, which involves managing data formats and mobility issues, filtering and cleaning datasets to enhance data quality and usability.
Forestry and Natural Resources: Our focus here will be on Data Integration and Spatial Analysis. This entails merging diverse datasets, handling coordinate systems, and working with both vector and raster data for spatial analysis.
Agronomy: We'll delve into the realms of Data Visualization and Interpretation, harnessing diverse graphical representations like histograms to convey profound insights. Additionally, we'll explore Spatial Data Analysis Techniques, including interpolation methods and cluster analysis, to discern patterns within GPS data effectively.
Agricultural Economics: We'll prioritize Time Series Analysis and Regression Modeling. This involves analyzing temporal data patterns, identifying dependent and independent variables, performing multiple regression analysis, and distinguishing trends from cyclical and seasonal variations.

In mastering these data skills, we will not only enhance our academic understanding but also equip ourselves for impactful contributions to our respective fields. Keep exploring, learning, and applying these skills to drive innovation and progress in agriculture!


Matrix of Domain Knowledge

... and Data Science Skills in Our Course

Field of Study

Forestry and

Skill

Food Science éf;:ﬁi::?gl Animal Sciences Natural Agronomy Aé::;lﬁ:zl
Resources

|dentify Data Needs v v v v

Data Acquisition v v

ok ‘o

Data Wrangling v v v v v v
Data Visualization v v v v v v
Data Analysis v v v v v v
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Another advantage of our course structure is the deliberate repetition of key skills, particularly those that are more complex. Take, for instance, data wrangling, data visualization, and data analysis—they are fundamental components of the curriculum and are integrated into multiple topics throughout the course. This intentional repetition serves to reinforce your understanding and proficiency in these critical areas, ensuring that by the end of the course, you will have mastered these skills to a high level.


Teaching

e Clinical Assistant Professor
(since October 2023) teaching
Data Science courses (both in-
person and online)

Research Extension

Sun Shadow and Energy Workforce Development Co-
Simulation for digital agriculture Lead, NSF Research Center for
(featured in Purdue Today) the Internet of Things for
Precision Agriculture (IoT4Ag)

Telecommunication Systems to
support rural community Affiliated with the Purdue Open

In Departments of Agricultural &
Biological Engineering and
Agricultural Sciences Education
& Communication

development Ag Technology and Systems

. . _ _ (OATS) Center and IDAAS
Highway Maintenance innovation
and data-driven solutions Hosting 50+ events annually for
community building and
broadening ag workforce

Purdue Online Faculty Liaison for

the College of Agriculture Engineering Education
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