
 
Faculty of Environmental Management and Agriculture 

Course title: HYDROBIOLOGY AND AQUATIC ECOLOGY 

ECTS credit allocation (and other scores): 2.5 

Semester: autumn 

Level of study: ISCED-7 - second-cycle programmes (EQF-7) 

Branch of science: Agricultural sciences  

Language: English 

Number of hours per semester: 45 

Course coordinator/ Department and e-mail: dr inż. Andrzej Skwierawski, Department of Water Resources 

Climatology and Environmental Management, andrzej.skwierawski@uwm.edu.pl 

Type of classes: classes and lectures 

Substantive content 

CLASSES: Hydrobiological research methods – the main goals, sampling process in various types of freshwater habitats. 

Methods for assessment of water quality and trophic status based on biological indicators: saprobe system, evaluation 

of the ecological status of water bodies, trophic status indexes based on biomass and diversity of freshwater 

organisms. Assessment methods for biological production in the waters. The role of macrophytes in aquatic 

ecosystems, based on the assessment of the vegetation structure. Rules of phytosociological vegetation research and 

near-water habitats, organization of field work, preparing necessary documentation, processing of results. Preparation 

of hydromorphological assessment of rivers, evaluating watercourses as habitats for aquatic organisms. Mathematical 

models reflecting the functioning of aquatic ecosystems. Forecasting changes in water quality on the basis of 

succession and anthropogenic transformation of the structure of aquatic organisms. 

LECTURES: Lakes, rivers, ponds and reservoirs as a habitat for organisms. Biodiversity of aquatic ecosystems. 

Complexes of organisms inhabiting different types of waters: plankton, benthos, periphyton, nekton, neuston and 

pleuston. The relationship between habitat type and biocenosis in aquatic environments. The main physical and 

chemical factors affecting aquatic organisms. Circulation of matter and energy in aquatic ecosystems. Biological 

production, conditions and abundance of organisms. Food web. The relationships between the formations of 

organisms in the water. Various interactions between organisms in the water: competition for resources, predation, 

defence mechanisms, symbiosis, migration, invasive species. Processes linking reservoirs with their surrounding areas: 

transport of matter, estuary zones, ecotones. The functioning of aquatic ecosystems under the influence of 

anthropogenic pressure. The impact of pollution, hydrotechnical equipment and changes in the catchment on the 

biocenoses of stagnant and flowing water. 

Learning purpose: Acquisition of knowledge about the mechanisms of aquatic ecosystems functioning in terms of their 

different types: lakes, ponds, reservoirs and water courses. Understanding the key factors shaping the biodiversity of 

species, the structure of the food web and the interactions between aquatic formations. Understanding the 

mechanisms of evolution and changes in the structure of aquatic ecosystems under the influence of natural and 

anthropogenic factors. Mastering the typical test methods used in hydrobiology and aquatic ecology. 

On completion of the study programme the graduate will gain: 

Knowledge: Comprehension and understanding the impact of processes occurring in surface waters with the 

participation of living organisms. Knowledge of aquatic environments ecology, groups of organisms occurring in them 

and the interactions and relationships with the widely interpreted environment.  Knowledge of the diversity of aquatic 

ecosystems and the specifics of main types of surface waters. 
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Skills: Ability to analyse the structure of aquatic ecosystems and assess the relationships between the different 

components of the environment. Ability to recognize the degree of transformation and the natural state for different 

types of aquatic ecosystems, especially in shallow lakes and reservoirs, using conventional methods of assessment. 

Ability to plan and carry out research using tools and techniques appropriate for the type of surface water. 

Social Competencies: Awareness of the sensitivity of aquatic ecosystems to anthropogenic influences and 

understanding of the need to counteract such change. Understanding the need for water protection and its 

relationship with the protection of biodiversity and landscape, preparation to implement these principles and to 

educate people in the surrounding environment. 

Basic literature: Kajak Z. 2001. Hydrobiologia: limnologia. Ekosystemy wód śródlądowych. PWN, Warszawa; Lampert 

W., Sommer U. 2001. Ekologia wód śródlądowych. PWN, Warszawa; Allan J.D. 1998. Ekologia wód płynących. PWN, 

Warszawa; Szoszkiewicz K., Zgoła T., Jusik Sz., Hryc-Jusik B., Dawson F.H., Raven P. 2010. Hydromorfologiczna ocena 

wód płynących. Wyd. Naukowe Biogucki, Poznań. 

Supplementary literature: Mikulski J.S. 1982. Biologia wód śródlądowych. PWN, Warszawa. 

The allocated number of ECTS points consists of: 

Contact hours with an academic teacher: 1.74 ECTS points 

Student's independent work: 0.76 ECTS points 


