Training / Workshop / Webinar form
	Title of Training
	ΕΟ change detection for improved grassland monitoring

	Introduction / Description
	Grasslands are vital ecosystems, providing services like biodiversity support and carbon sequestration, while also serving as key areas for livestock grazing. Sustainable management of these areas requires monitoring changes in grassland conditions, particularly grazing intensity and plant biomass, to maintain ecological balance.

Remote sensing (RS) and Earth Observation (EO) data offer effective ways to monitor grasslands, allowing for scalable analysis over time. By utilizing satellite imagery and Machine Learning (ML), this training will focus on detecting changes in plant biomass and assessing the impacts of grazing, providing insights for better land management decisions.

	Strategic Partner
	NOA

	Name of applicant
	Menelaos Stavrinides

	Name of presenter(s)
	Iason Tsardanidis

	Number of Participants
	4-6 people  

	Duration of Training
	1 day

	Location of Training
	On-site in ECoE’s premises

	Duration - dates
	13 February 2024

	Type of Training
	One to one training 

	Training skills required
	Participants should have:
· Basic knowledge of Remote Sensing
· Familiarity with Data Science principles
· Basic proficiency in Python programming
· An understanding of Machine Learning concepts

	Necessary Packages – Basic Python Libraries
	· Numerical & Data Manipulation (Numpy Pandas, Scipy)
· Data Visualization (Matplotlib, Seaborn, Plotly)
· Machine Learning (scikit-learn, XGBoost, LightGBM etc.)
· Optional Usage of Deep Learning frameworks (Tensorflow/Keras, PyTorch) – Depending the expertise of the participants


	Training equipment
	· Laptop with Python installed
· Jupyter Notebook environment

	Training objective
	The primary goal of this training is to equip participants with both theoretical knowledge and practical skills to detect changes in grasslands using Earth Observation (EO) data.
The workshop will focus on both threshold-based and Machine Learning (ML) approaches to assess activities such as grazing and mowing, and their impacts on plant biomass and ecosystem health. In addition, participants will be introduced to more advanced Artificial Intelligence (AI) techniques and architectures within the broader framework of change detection using EO data.

By the end of the session, participants will have a solid understanding of how to analyze satellite imagery, implement ML models, and interpret the results for practical decision-making in the sustainable management of grasslands.

	Outcomes
	· Hands-on experience in utilizing Earth Observation (EO) data for effective grassland monitoring.
· Exploration of current cloud masking approaches and handling noisy data for change detection
· Machine Learning techniques to assess the impact of diverse grassland management practices.
· Change detection methods in remote sensing for monitoring grassland dynamics.
· Cloud gap-filling techniques and data fusion methodologies to integrate multiple remote sensing sources.

	Program

	Part 1: Presentations & Theoretical Discussions (10:00–12:00)
· Overview of grassland ecosystems and their significance
· Role of EO data in monitoring grasslands
· Satellite Data & EO Techniques
· Cloud Gap Filling & Data Fusion
· Cloud Masks and Noisy data
· Machine Learning for Change Detection

Part 2: Hands-on Session (13:00–15:00)
· Training and implementing a threshold-based or a basic ML model to identify changes in grasslands

	Activities
(must be attached)
	· An overview of the theoretical background on grassland monitoring using EO data
· Data analytics and pre-processing of the available EO data
· Exploring vegetation indices (e.g., NDVI, EVI) to assess plant biomass
· Implementing threshold-based or supervised Machine Learning models for change detection
· Post-processing and interpreting results for real-world application
· Q&A and feedback session
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