COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1261 | SEMESTER | 9

COURSE TITLE | ECOLOGICAL MODELS FOR SURFACE WATERS

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI OE OIQKPITA UEPN TOU UABRLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo

COURSE UNITS HOURS ECTS CREDITS

TwvV 810aKTIKWY povadwy / ECTS

LECTURES 3 5

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTo 4.

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

COURSE TYPE: | Elective course for Hydraulic Engineering Concentration

PREREQUISITE KNOWLEDGE: | Basic principles of Environmental Engineering

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1643&lang=en

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou mou Ba aTTOKTHOOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwan Tou pabnuarog.
2upBouAeureire 1o MNMapdprnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia Kabe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 Tou Eupwriraikou MAaiciou Mpoooviwy Aid Biou Maénang kai lMNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

Learning objectives

After the successful completion of this course students will be able to:

learn the basic types and characteristics of ecological models and the recent research findings in
this field,

combine the team work with the theoretical knowledge,

understand how ecological models can be employed as valuable tools to facilitate water resources
management,

develop and apply simple ecological models,
evaluate through the use of ecological models the environmental impacts of the disposal of pollutants
to the water environment, and

participate in integrated water resources projects and learn through conducting their ‘own research’
and deriving ‘their own findings’.




General abilities

AauBavovTagumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTOEI O TITUXI0UXOG (OTTWS QUTEC avaypA@ovIal GTO
lMapdptnua AirAwparog kai maparieviar akoAoUbwg) o€ oia / Toleg ammd auTES ATTOOKOTTE To uGonua;.

Avadnitnon, avdAuon kai ouvBeon OedOUEVWY  Kal 2x€01a0U6S Kal OlaxeEipion Epywv

TANPOYOPIWY, LE TN XPAON Kal TwVv Qmapaitniwy >eBaoudg arn d1apopeTIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTaoeis Afwn Emideién koivwVvikng, emayyeAuankngkainoikng umeubuvorniag kai
amopaoswy guaiobnoiag og 6éuara puAou

Aurévoun epyacia Ouadikn A0oKnon KPITIKAS Kal QUTOKPITIKAG

epyaaoia lpoaywyn Tng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe die6vég mepiBaAiov
Epyaaia ot diemiotnuoviké mepiBdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

General skills acquired through successful completion of course requirements:

e Learn how to analyze and synthesize information and data using suitable mathematical tools.
Learn how to work individually or in a group.

Decision making

Work in a multidisciplinary environment

Environmental consciousness

Production of new research ideas

Development of creative thinking and inductive reasoning.

3.

COURSE DESCRIPTION

. The Water Framework Directive (WFD). Ecological problems and anthropogenic pressures. Biological
characteristics of a water body. Basic physicochemical, biological and hydro-morphological quality
elements. Principles for the classification of ecological and chemical status of surface water bodies. The
main environmental problems in surface and coastal waters: organic pollution and de-oxygenation in
rivers, eutrophication in lakes/reservoirs and coastal waters, microbial and chemical pollution in rivers.
Ecological models, their main types and their characteristics. Mathematical description of the most
important physical, chemical, biological and ecological processes taking place in a surface water body.
Formulation, calibration, verification and application of a mathematical model. Pressures and impact

analysis. Methods for the assessment of point and non-point pressures.

project 1: Formulation of a several models for organic pollution in a river.

and coastal waters.

of a mathematical model to simulate chemical pollution phenomena in a river.

Classes of water quality in rivers. The processes of organic pollution in rivers and their equations. Team

Types of eutrophication models. Mathematical formulation — application of a eutrophication — dissolved
oxygen model. Team project 2: Formulation and application of a eutrophication model in lakes/reservoirs

Chemical and microbiological pollution in surface waters. Team project 3: Formulation and application




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, E§amoardosws
EKTTAIOEUON K.ATT.

Course teaching in class
Blackboard use
Solving examples in class.

TEACHING MEDIA:

XpnonT.I1.E.otnAibaokaAia, otnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia

PowerPoint presentations, Spreadsheet calculations
and calculating codes.
Course material and any communication with students is

€ TOUG QOITNTE .
LUl through helios.ntua.gr
COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lMepiypdeovral avaAutikG o TpO1To¢ Kai E6odol
d16aogkaliag.
ﬁaéﬁfﬂg ZA;H;\V?PIG, ipvwrrzﬁlam A%ngn, Aoknon | Lectures 39
diou, EAETN avéAuan  BiBAioypagpiag, -
®povriaripio, [lpakrik  (TomoBémnan), KAk Studying at home 30
Acgknon, KaMitexviké Epyaoripio, Aiadpadrikn
O16a0KaAia, EKITQIOEUTIKES ETTIOKEWEIS, EKmTovnon Project 1
LEAETNS (project), Zuyypagn epyaciag / epyaciwy, 20
KaAAirexvikn dnuioupyia, K.Ar. Project 2
15
Avaypdgovrai o1 WPES HEAETNS TOU QoITNT Yia KAOE i
paénaiakr dpacmpidmra kabws kar or wpes un | Project 3 12
KaBodnyoupuevng HEAETNG WOTE O GUVOAIKOS POPTOS Assignment 1 writing 6
epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa - ..
standards tou ECTS Assignment 2 writing 6
Assignment 3 writing 6
OVERALL: 134

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwriky 1 Zuumepacuarikn,  Aokipacia
MNoAAamAng  EmAoyng, Epwrioeic  2uvroung
Amdvinong, Epwrriceig Avarmrruéng Aokiuiwv, EmriAuon
lMpoBAnuérwv, Tpammy Epyaocia, Ek6eon /
Avagopd, TMpogopikn E&éraon, Anuooia
lMapouaiaon,  Epyacmpiaky  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITApIa
aéloAbynong kai eav kai ou givar mpooBaaiua arrod
TOUS QOITNTEG.

Exam language: Greek

IAssessment methods: The assessment is carried out through:
a) the final written examination (with problem solving), b) the oral
presentation of the assignments/projects and the related
examination and c) the evaluation of the technical reports of the
assignments/projects.

Evaluation criteria

Final written exam = 50%

Technical work reports = 30%

Oral exam — presentation = 20%

The above evaluation criteria are accessible to students via the
course website at helios.

5. TEXTBOOKS - BIBLIOGRAPHY

]
Related scientific journals
Water Research
Science of the Total Environment
Environmental Processes

Class notes and power point presentations (available at helios)

« IWA Water Science and Technology




