
Processes in hydrology, atmosphere, and cryosphere ….
COURSE SYLLABUS

1. Course title:

Processes in hydrology, atmosphere, and cryosphere

2. Lecturer:

Prof. dr. hab. Jarosław Napiórkowski
Prof. dr. hab. Marzena Osuch
Dr. Tomasz Wawrzyniak
Dr. hab. Magdalena Mrokowska 
Dr. Dariusz Baranowski

Coordinated by Prof. dr. hab. Jarosław Napiórkowski

3. Field, type, and level of studies, year of study:

Environmental and Earth Sciences, PhD Studies, all years

4. Course character:

Monographic lecture

5. Teaching method:

In-person (in IG PAS, Warszawa, ul ks. Janusza 64)

6. Language: English

7. Course type and number of hours:

Lectures: 9h, Seminars: 4h, Workshops: 3h, Total: 16h

8. Estimated load of students’ independent work: 25h

9. Total workload and number of ECTS points: 41h, 2 ECTS

10. Short description and main focus of the course:

The course provides a comprehensive introduction to hydrology, including a discussion of the 
most important processes in the hydrological cycle: evaporation, transpiration, condensation, 
precipitation, and runoff. Key topics include modelling processes in rivers, the atmosphere, 
and the cryosphere. The course combines lectures, seminars, and workshops.

Agenda (16 hours of lectures, seminars, and workshops)

9 March 2026 (Monday) Room 213 

13:00 - 14:30 Prof. Dr. Hab. Jarosław Napiórkowski (Lecture 2h) 
“Hydrologic models” 

13:30 – 14:15 Lunch break 

14:15 – 15:45 Prof. Dr. Hab. Marzena Osuch i Dr. Tomasz Wawrzyniak (Lecture 2h) 
“Modelling the ground temperature of perennial permafrost” (Part I)  



15:45 – 16:00 Coffee break 

16:00 - 17:30 Prof. Dr. Hab. Marzena Osuch i Dr. Tomasz Wawrzyniak (Seminar 2h) 
“Modelling the ground temperature of perennial permafrost” (Part II)  

10 March 2026 (Tuesday) Room 516 

10:00 – 12:30 Dr. Hab. Eng. Magdalena Mrokowska (Lecture 3h)  
“Hydrodynamic Models Laboratory - lab presentation and introduction to modelling of  
buoyancy-driven flows” 

12:30 – 13:30 Lunch break 

13:30 - 16:00 Dr. Hab. Eng. Magdalena Mrokowska (Worksop 3h)  
“Hydrodynamic Models Laboratory - lab presentation and introduction to modelling of 
buoyancy-driven flows” 

12 March 2026 (Thursday) Room 213 

10:00 - 11:30 Dr. Dariusz Baranowski (Lecture 2h)  
“Principles of numerical modelling for atmospheric and oceanic applications” 

11:30 – 11:45 Coffee break 

11:45 – 13:15 Dr. Dariusz Baranowski (Seminar 2h)  
“Principles of numerical modelling for atmospheric and oceanic applications” 
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12. Prerequisites:

Basic knowledge of Earth sciences and physics.

13. Educational outcomes: PQF     level     8     codes:  

Knowledge: understanding of geophysical principles, in 
the field of hydrology, atmosphere, and cryosphere, 
introduction to the state-of-the-art methods that are being 
developed

P8S_WG

Practical Skills: ability to analyse hydrologic and climate- 
related data, apply research methods in geophysics

P8S_UW

Social Skills: ability to work in interdisciplinary research 
teams, critical analysis of scientific literature, and recognise 
the   value of knowledge in solving practical problems

P8S_KK

14. Evaluation of the educational outcomes:

Active participation in discussions during lectures, seminars, and workshops; Final 
assessment in the form of a written report or examination

15. Criteria to complete the course:

at least 80% attendance, successful completion of assignments, and final assessment

16. Contact with the lecturer:

Coordinated by Prof. dr. hab. Jarosław Napiórkowski (jnn@igf.edu.pl     )

https://geoplanetschool.camk.edu.pl/education/pqf-level-8/
mailto:(jnn@igf.edu.pl%20

