
 

 

 

COURSE DESCRIPTION 

Remote sensing data in ecology 

Academic year 2026-2027 

 

1. Programme-related data 

1.1. Higher Education Institution Babeș-Bolyai University 

1.2. Faculty Biology and Geology 

1.3. Department Molecular biology and biotechnology 

1.4. Field Biology 

1.5. Level of study Master 

1.6. Degree programme / Qualification Bioinformatics applied in life sciences (English)/ Biologist 

1.7. Form of education Full time 

 

2. Course-related data 

2.1. Course title Remote sensing data in ecology Course code BME1131 

2.2. Course coordinator  CS II dr. Pavel Dan Turtureanu 

2.3. Seminar coordinator  CS II dr. Pavel Dan Turtureanu 

2.4. Year of study II 2.5. Semester 3 2.6. Type of assessment Exam 

2.7. Course status Optional 2.8. Course type Specialisation subject 

 

3. Total estimated time (hours per semester of teaching activities) 

 
4. Prerequisites (where applicable) 

4.1. curriculum-
related 

Database, statistics 

4.2 skills-related Advanced programming skills 

 

3.1. Number of hours per week  4 of which: 3.2. course 2 3.3. seminar/ laboratory/ project 2 

3.4. Total of hours in the curriculum 154 of which: 3.5. course  28 3.6. seminar/ laboratory 28 

Time allocation for individual study (IS) and self-taught activities (ST) hours 

Learning from textbooks, course materials, bibliography, and notes (IS) 34 

Additional research in the library, on subject-specific electronic platforms, and on-site 25 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 22 

Tutoring (professional guidance) 11 

Examinations  6 

Other activities  

3.7. Total hours of individual study (IS) and self-taught activities (ST) 98 

3.8. Total hours per semester 154 

3.9. Number of credits 6 



 

 

5. Specific conditions (where applicable) 

5.1. course-related Videoprojector 

5.2. seminar/laboratory-related Computers, specific development environment 

6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum) 

Professional competencies 

Competency 
code 

Competency 

PC1 
Apply advanced biological, statistical, and computational concepts to collect, integrate, analyze, and 

model complex biological and biomedical data. 

PC3 
Design and implement reproducible and scalable bioinformatics analysis workflows, including 

algorithms, custom functions, and dedicated software tools. 

PC4 
Analyze and interpret multi-dimensional biological data using advanced statistical models, classification 

methods, and scientific visualization techniques. 

PC5 
Integrate heterogeneous data and bioinformatics models for the systemic exploration of biological 

structures, functions, interactions, and molecular networks. 

Transversal competencies 

Competency 
code 

Competency 

TC1 
Autonomously and responsibly manage complex biological data analysis projects in unpredictable and 

interdisciplinary contexts. 

TC2 
Collaborate effectively in multidisciplinary teams, demonstrating critical thinking, audience-adapted 

scientific communication, and data-informed leadership. 

TC3 
Evaluate ethical, legal, and societal implications of biological data use and apply principles of 

responsible and reproducible research. 

 

6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum) 

Learning outcomes targeted by the subject 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC1 

7. Explain advanced concepts from life sciences, 

statistics, and applied computing relevant to the 

analysis and interpretation of complex biological data. 

7. Apply quantitative and computational 

methods for integrated analysis of biological 

data across multiple levels of organization. 

PC3 

9. Explain algorithmic, statistical, and modeling 

principles used in computational biological data 

analysis. 

9. Design and implement computational 

analysis workflows for processing and 

exploring complex biological data. 

PC4 

10. Understand analytical and computational models 

used to describe, explain, and predict biological 

phenomena. 

10. Analyze and critically interpret results 

obtained from computational studies and data-

driven experiments. 

PC5 

11. Describe concepts of biological systems, 

interactions, and networks across multiple levels of 

organization. 

11. Integrate diverse data types to model and 

explore complex biological systems. 

 

7. Subject-specific learning outcomes 

Knowledge and comprehension 



 

 

The student/graduate describes the main sources and types of satellite products used in ecology and explains the key 

preprocessing steps. 

The student/graduate explains the principles of spectral indices, classifications, and temporal analyses used in ecological 

remote sensing. 

The student/graduate describes the applications of satellite imagery in monitoring ecosystem change, carbon dynamics, 

and anthropogenic pressures. 

The student/graduate explains computational workflows for handling and ecologically interpreting satellite data in R. 

Specific academic skills 

The student/graduate preprocesses and manipulates satellite imagery to extract relevant information for ecological 

studies. 

The student/graduate computes indices and performs classifications to interpret spatial and temporal ecosystem 

patterns. 

The student/graduate integrates satellite products into ecological assessment and monitoring workflows, providing 

critical interpretations of results. 

 

8. Contents 

8.1. Course Teaching and learning methods Remarks 

1. Introduction 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

2. Techniques for obtaining ecological 

information through satellites 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

3. Satellite image sources 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

4. Satellite image processing 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

5. Manipulation and exploration of 

satellite data 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

6. Specific indices 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

7. Land cover classifications based on 

satellite images 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

8. Temporal data and monitoring 

ecosystem changes 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 



 

 

9. The greening phenomenon in relation 

to climate change 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

10. Use of satellite images in ecosystem 

distribution modeling 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

11. Remote sensing of carbon in 

terrestrial ecosystems 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

12. Use of satellite images in assessing 

anthropogenic pressures 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 

 

13-14. Students’ presentations 

Interactive exposure, Presentation, 

Explanation, Practical examples, 

Case-study discussions 
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8.2. Seminar/ laboratory Teaching and learning methods Remarks 

1. Sources of satellite imagery 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 

 

2. Manipulating and pre-processing 

satellite imagery 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 

 

3. Deriving information and computing 

indices 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 

 



 

 

4. Satellite image classification 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 

 

5-6. Applications of time-series data 

analysis 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 

 

7. Students’ project presentations 

Interactive exposure, Explanation, 

Conversation, Didactical 

demonstration 
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9. Evaluation 

Type of activity 9.1 Evaluation criteria. 9.2 Evaluation methods 9.3 Percentage in 
the final grade 

9.4. Course 

Know concepts and methods from the 

domain of remote sensing and knowledge 

discovery 

Test of theoretical 

knowledge 
50% 

9.5. Seminar/ laboratory 
Apply remote sensing techniques in real 

problems 

Project implementation 

and presentation 
50% 

9.6 Minimum standard for passing 

Each student should obtain minimum 5 for the research report and for the final grade. In order to obtain the minimum 

grade 5, the student must demonstrate knowledge of concepts and working remote sensing data. 

 

 

 

 

 

10. SDG labels (Sustainable Development Goals) 

 



 

 

 

 
Sustainable Development Generic Label 

         

         

        

No label 
applies 

     
X 
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08.04.2026 Signature of course coordinator 
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Signature of seminar coordinator 
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Date of approval in the department: 
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Signature of the head of department 
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