COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL

CIVIL ENGINEERING

DEPARTMENT

EDUCATION LEVEL

Undergraduate

COURSE CODE

1148 | SEMESTER

| 5

COURSE TITLE

ENGINEERING HYDROLOGY

COURSE UNITS
O€ TTEPITITWAN TTOU 01 OIOQKTIKES ATTOVELOVTAI O€ OIAKPITA €PN TOU LaBiuarog
.x. AiaAéeig, Epyaotnpiakés AOKNOEISK.ATT. Av ol SIOQKTIKES aTTovEuovTal
gviaia yia 1o oUvoAo Tou pabnuarog avaypawreTiceROouadIaies WPES
d10agkaAiagkaiToouvoAoTwy SIGaKTIKWY povadwy / ECTS

HOURS

ECTS CREDITS

Lectures

lNpoobéote ocipéc av xpelaarei. H opydvwon didackaliag Kai oi
010aKTIKES IEB0OOI TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAl aVAAUTIKA OTO 4.

COURSE TYPE: | General
[evikoU YmoBdBpou, Eidikou YréBabpou, EidikoTnTag
PREREQUISITE KNOWLEDGE: | None
COURSE AND EXAMS LANGUAGE: | Greek
COURSE OFFERED TO | No
ERASMUS STUDENTS:
COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1592&lang=en

2. LEARNING OBJECTIVES

Learning Objectives

SupBouAcureite o lMNMapdaptnua A

Eupwrraikou Xwpou Avwrartng Ekmraideuong

lepiypapovral Ta pabnaoiakd amoreAéouara Tou uabruaTog Of CUYKEKPIUEVES YVWOEIS, OEEIOTNTEG KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.

o [lepiypaqpn rou Emimédou rwv Mabnoiakwv ArroteAsoudrwy yia kGBe éva kUkAo amoudwy alugwva e lAaioio MMpoodviwy Tou

o [lepiypagikoi Acikteg Emimédwy 6, 7 & 8 rou EupwrtraikoU MAaioiou lMNpoaoviwv Aid Biou Maénaong kai lNapdprnua B
o [lepiAnmrikég Odnyog auyypaens Mabnoiakwy AmoreAsgudrwyv

The course provides the basic knowledge of the hydrology concepts and the components of the hydrological
cycle. Students will find themselves understanding the hydrological processes and phenomena, and be able
to analyze and processes rainfall and runoff data towards the designing of Civil Engineering projects.

Upon completion of the course, students will be able to:

e Understand the basic concepts and components of the hydrological cycle.
¢ Define a water basin and calculate its basic geomorphological characteristics.

e Calculate or estimate the spatial and temporal distribution of rainfall in a basin.
e Apply water balance methods to calculate the storage of a reservoir.

e Calculate rainfall losses and the hydrograph for a given rainfall event.
e Apply the Unit Hydrograph Theory to estimate runoff.

e Apply probability and statistics knowledge for hydrological design and forecasting.

¢ Respond to hydraulic design of water resources utilization projects and flood protection.

General abilities

AapBdvovragumown Ti YEVIKEG IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QuTEG avaypdpovTal oTo
lMapéprnua AimAwpuarog kai mapatiBevrar akoAoUBwg) o€ moia / TTOIES AT QUTES ATTOOKOTIEN TO UGonuas;.




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

TANPOQOPIWY, HE TN XPAON Kal TwV QmapaitnTwyv ZeBaouog artn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTaoels Afwn Emideién kolvwVvikng, emayyeAuankngkainoikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0KnNon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaoia o€ digbvég mepiBariov
Epyaaia ot diemiotnuoviké mepiBdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

e Searching, analyzing, and synthesizing data and information, using the necessary technologies
Independent work

Critical thinking

Planning and managing projects

Respect for the natural environment

Decision making

Design

Working in an interdisciplinary environment

Generating new research ideas

3. COURSE DESCRIPTION

The main subjects of this course are: Introduction to Hydrology, Precipitation, Hydrological Losses, Basin
Characteristics - Hydrographs, Hydrometry - Processing of Hydrometric Data, Unit Hydrograph - Flood
Hydrographs — Routing, Basic Groundwater Hydrology, Principles of Statistical Hydrology, Probabilistic and
Statistical Methods, Theoretical Distributions, Rainfall Intensity-Duration-Frequency (IDF) Curves,
Hydrological Design.

The structure of the course is as follows:

1. Introduction to Hydrology: Introduction to the basic concepts of the course (Hydrology, Hydrograph,
Basin, Stream network, Hydrological cycle, Water balance). Application.

2. Precipitation: The Natural and Meteorological context, Measurement of rainfall, Processing of point
rainfall, Surface interpolation of point measurements. Application.

3. Evaporation and Transpiration: Introductory concepts, Natural context, the solar radiation in the
atmosphere. Measurement of evaporation, Estimation of evapotranspiration, Hydrological balance
models. Application.

4. Introduction to Hydrographs: Basin characteristics, Hydrographs, Separation of surface and base
flow, Rainfall loss estimation. Application.

5. Hydrometry: Flow measurement methods, estimation of flows through stage measurements.
Cross-section change effects, processing of hydrometric data. The Stout correction, flow estimation
using hydraulic flow relationships. Application

6. Hydrographs — Flow Routing: The concept of unit hydrograph theory, S-curve, Synthetic unit
hydrographs. Flood hydrograph estimation, Hydrological Flood routing. Application.

7. Groundwater Hydrology: Introductory concepts, distinction and characteristics of aquifers,
groundwater management and hydraulic works, salinization, pumping tests. Application.

8. Statistical Hydrology: Probabilistic approach to hydrological variables - Introductory statistical
concepts, Risk calculation, Return Period, Fitting theoretical distributions to a sample, Theoretical
distribution functions, Confidence limits, Chi-square test, Kolmogorov-Smirnov test. Application.

9. Floods - Estimation of flood peaks: Rainfall Intensity Duration Frequency (IDF) curves. Hydrological
Design, Application.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowro, EE
ATTOOTACEWS EKTTQIOEUTT K.ATT.

Face-to-face

TEACHING MEDIA:
XpnonT..E.atnAidackalia, atnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia
LIE TOUG QPOITNTES

students, through helios)

COURSE ARRANGEMENT:
lNepiypapovrar avaAurika o 1pO1Tog
Kai uéBodol d1daokadiag

ACTIVITY

Use of ICT in Communication with Students: course
schedule, Notes, Assignments (assignment of tasks by
the instructor and submission of assignments by the

IMPORTANCE

AaAééeis, Zeuivapia, Epyaotnpiakn Aoknon, Aoknon
lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povrioripio, [paktik  (Tomobérnan), KAvikn
Aoknon, KaMitexviké Epyaortipio, AiadpadTikn
O10aoKkalia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmTévnon
ueAétng (project), Zuyypaen epyaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypd@ovral ol WPEeS UEAETNG TOU QOITNTH YIa KABE
pabnaoiakn 6pacTnpIOTNTa KABWS Kal 01 WPES UN
KaBodnyouuevng LUEAETNG WOTE O TUVOAIKOS pOPTOS
epyaaciag o€ emimedo €aunvou va avrioToIxEl oTa
standards tou ECTS

Lectures

5 hours X 13 weeks

Study

50 hours

\Written Assignment

31 hours

OVERALL:

146 hours

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwrikp 1 Zuumepacuarikn,  Aokipacia
MoAAamAng  EmAoyng, Epwrioeis  2uvroung
Amdvinong, Epwrrioeig Avarrruéng Aokiuiwv, EmriAuon
lMpoBAnudrwv, Tpammy Epyaoia, Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lMapouaiaon,  Epyacmpiakhy  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAbynong kai eav kai mou givar mpooBaaiua arrod
TOUC QOITNTEG.

Language of Evaluation: Greek

Written Examination 70% (Multiple Choice Test, Short Answer
Questions, Essay Development Questions, Problem Solving)
Written Assignment 30% (Report / Essay, Oral Examination)

5.

TEXTBOOKS - BIBLIOGRAPHY

- Suggested Bibliography:

. Mimikou, M.A. and E.A. Baltas. "Technical Hydrology," Papasotiriou Publications, 5th Edition, 2021.
. Mimikou, M., Baltas, E. and Tsihrintzis, V. (2016). Hydrology and Water Resource Systems, CRC Press,Taylor and Francis

Group. 3.

e  Additional instructor notes and PowerPoint presentations posted on Helios.

- Related Scientific Journals:

Environmental Processes
Journal of Hydrology
Water Resources Research

Journal of environmental management
Water

Journal of Water Resources Planning and Management




