
Water Quality Monitoring and Modelling - BMEEOVKMsFIN04-00
 
I. Subject Specification

1. Basic Data
 
1.1 Title

Water Quality Monitoring and Modelling
 
1.2 Code

BMEEOVKMSFIN04-00
 
1.3 Type

Module with associated contact hours
 
1.4 Contact hours

  Type Hours/week /
(days)

Lecture 1
Seminar 1

 
 
1.5 Evaluation

Midterm grade
 
1.6 Credits

4
 
1.7 Coordinator

  name Dr. Clement Adrienne
academic rank Associate professor
email clement.adrienne@emk.bme.hu

   
1.8 Department

Department of Sanitary and Environmental Engineering
 
1.9 Website

epito.bme.hu
https://edu.epito.bme.hu/course/view.php?id=5207
 
1.10 Language of instruction

hungarian

mailto:clement.adrienne@emk.bme.hu
epito.bme.hu
https://edu.epito.bme.hu/course/view.php?id=5207
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1.11 Curriculum requirements

Compulsory in the Water and Hydro-Environmental Engineering (MSc) programme

 
1.12 Prerequisites

 
1.13 Effective date

1 September 2025
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2. Objectives and learning outcomes
 
2.1 Objectives

The course aims to provide application-level awareness of environmental monitoring systems, with a special
focus on water quantity and quality. A further goal is to provide an overview of water quality modelling, with
particular attention to the availability of different tools and their principles for application. The curriculum
includes the theoretical background for the design and operation of monitoring systems, from sampling and
network design to laboratory analytics and methods to data processing. During the lectures and the related
practical tasks, the students get acquainted with the data collection in the field of aquatic environmental
protection. Technical and legal aspects – including the requirements of the EU Water Framework Directive -
will be introduced. Main principles of water quality and watershed modelling are presented in the course.

2.2 Learning outcomes

Upon successful completion of this subject, the student:
 
A. Knowledge

1.Will get an overview of the conceptual framework for environmental monitoring and the rules for designing
and operating the systems. 2.Will understand the legal issues of environmental monitoring, with special focus on
water related EU legislation. 3.Will be able to interpret in its context, the physical, chemical and biological
indicators of monitoring, which are applied for describing the aquatic environment. 4.Will know the quantitative
and qualitative elements of the surface water and groundwater monitoring systems, and gets acquainted with the
data collection systems. Get an overview of the status of surface and groundwater. 5.Will understand the
statistical principles of sampling technics and how to determine the statistical error resulting from incomplete
sampling. 6.Will learn about methods and tools of surface and groundwater sampling, and the analytical methods
to measure the water quality parameters. 7.Has knowledge about the analysis of pollution sources and impacts on
river systems. 8.Has knowledge about pollution pathways at the watershed scale and tools for their
quantification.
 
B. Skills

1. Understand and be able to apply engineering tools in the field of environmental monitoring that ensure the
assessment of the waters. 2. Able to plan the laboratory measurements, and evaluate the results, aware of the
uncertainties of the measurements. 3. Able to plan a sampling program aimed at revealing a given problem. 4.
Able to analyze water quality time series. 5. Able to apply classification methods and draw conclusions regarding
human impacts. 6. Can use water and environmental data bases. 7. Recognize and understand the input data
needs of different models used in the field of water quality protection. 8. Can apply simple calculation methods
of water quality impact analysis, able to choose an appropriate model for performing the desiged task.
 
C. Attitudes

1. Engages in collaboration with instructors and peers to expand their knowledge base. 2. Actively seeks to
deepen their understanding by continuously acquiring new information, including open resources beyond
mandatory course materials. 3. Open to using IT tools. 4 Open to cooperating with representatives of other
disciplines. 5. Strives for clarity and precision in verbal communication, while maintaining a structured, high-
quality approach to written documentation that aligns with engineering industry standards.
 
D. Autonomy and Responsibility

1.Collaborates with peers as part of a team to solve tasks. 2.Applies a system-oriented approach in their thinking.
3.Takes responsibility for their own learning and actively seeks solutions to challenges independently.
4.Demonstrates initiative in problem-solving while considering both technical and regulatory constraints. 5.Open
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https://edu.epito.bme.hu/mod/resource/view.php?id=143418
https://edu.epito.bme.hu/mod/resource/view.php?id=143418
https://edu.epito.bme.hu/mod/resource/view.php?id=143418
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https://edu.epito.bme.hu/mod/resource/view.php?id=143418
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to cooperating with representatives of other fields in the course of solving his/her tasks.
 
2.3 Methods

Lectures with theoretical knowledge; communication in writing and speaking. Practical classes. Individual work.
 
2.4 Course outline

1. Introduction. Objectives and elements of environmental monitoring. Task, structure, and elements of
monitoring systems (from sampling to data processing). Immission and emission monitoring by environmental
elements (examples of operating networks). Principles of design of monitoring systems. 2. Basics of water
quality. Determination of general water quality (physical, chemical, and biological characteristics). 3.
Requirements for monitoring of European waters, classification according to the WFD. Introduction to data
nationwide and European data collection systems (WISE, PETR, etc.). 4. Sampling methods, conditions for their
application, equipment for sampling, and sample preparation for water quality tests. 5. Analytical methods in
water chemistry (theoretical foundations, applicability - measured substances, LOQ, LOD, practical aspects. 6.
Ecological monitoring of aquatic systems. Aims and methods. Indicator organisms, ecological indices,
advantages - disadvantages compared to traditional hydrochemical monitoring. WFD monitoring issues (included
organisms, information, reliability, experiences). 7. Design of monitoring networks. Global requirements and
local issues for designating sampling sites. Determination of mixing zones in rivers. 8. Inventory of sampling
uncertainties. The effect of sampling frequency on the accuracy of the information obtained from the
measurements (number of samples needed to determine the annual mean, extreme values, trend detection,
continuous time series). Determination of precision and accuracy, reliability. 9. On-line monitoring, Evaluation
of data series, application of water quality classification. 10. Calculation of river loads. Error stemming from
infrequent sampling and refinement of load estimation. 11. Introduction to watershed modelling. Model input
data needs. 12. River and lake models and their data needs. 13-14. Tests and presentations.
The above programme is tentative and subject to changes due to calendar variations and other reasons specific to
the actual semester. Consult the effective detailed course schedule of the course on the subject website.
 
2.5 Study materials

Lecture slides Hands-on work materials
 
2.6 Other information

Attendance at classes is mandatory. A student who misses more than 30% of the sessions will not be eligible to
earn course credits.
 
2.7 Consultation

Contact the lecturers via e-mail: clement.adrienne@emk.bme.hu
 
This Subject Datasheet is valid for:

2025/2026 semester II
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II. Subject requirements

Assessment and evaluation of the learning outcomes
 
3.1 General rules

The assessment of the learning outcomes specified in section 2.2. is conducted through a midterm test and two
homeworks. Homework (data analysis) must be submitted by the end of the semester. A presentation on a
chosen topic must be prepared and presented during the academic year.
 
3.2 Assessment methods

Assessment Name (Type) Code Assessed Learning Outcomes
Midterm test MT A.1-A.8, D1-5, C1-5
Homework HW B1-3, D1-5, C1-5
Individual work and presentation IW B4-8, D1-5, C1-5
The dates of deadlines of assignments/homework can be found in the detailed course schedule on the subject’s
website.
 
3.3 Evaluation system

Code Weight
MT 30%
HW 40%
IW 30%
Total 100%

 
3.4 Requirements and validity of signature

In case of the course there is no signature.
 
3.5 Grading system

Grade Points (P)
excellent (5)
good (4)
satisfactory (3)
passed (2)
failed (1)

 
3.6 Retake and repeat

In the case of a failed midterm test, a retake is possible in accordance with the Academic and Examination
Regulations (TVSZ). A second retake is also available upon payment of a special procedure fee. Submission of
tasks and the Individual work can be replaced in week 15 upon payment of a special procedure fee.
 
3.7 Estimated workload

Activity Hours/Semester
Participation in contact classes 14*2=28
Individual work and preparation for the presentation 24
Homework 24
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Activity Hours/Semester
Preparation for the midterm test 44

 
3.8 Effective date

1 September 2025
 
This Subject Datasheet is valid for:

2025/2026 semester II

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

