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Zeitplan: Hydroinformatik I+ll
Sommersemester 2026: Stand: 06.04.2026

| Nr. KW | Datum D ' Thema
01+02 | 16 17.04.2026 | UW-BHW-414-01/02 | Einfuhrung in die Vorlesung, Umweltinformatik
03 16 | 17.04.2026 | UW-BHW-414-03 Werkzeuge, Hello World (in C++)
05 17 | 24.04.2026 | UW-BHW-414-04 Selbststudium: Software-Installationen
07 19 | 08.05.2026 | UW-BHW-414-05 Objekt-Orientierte Programmierung: C++, Klassen
09 20 15.05.2026 | UW-BHW-414-06 Programmiersprache Python
11 21 | 22.05.2026 | UW-BHW-414-07/08 | Modellierung, Digitalisierung - Wasser 4.0
00 22 | 29.05.2026 Vorlesungsfreie Woche
13 23 05.06.2026 | UW-BHW-414-09/10 | KI, Maschinelles Lernen, Neuronale Netzwerke
15 24 | 12.06.2026 | UW-BHW-414-11/12 | Kontinuumsmechanik, Hydromechanik
17 25 | 19.06.2026 | UW-BHW-414-| Differentialgleichungen, Naherungsverfahren
19 26 | 26.06.2026 | UW-BHW-414-) Finite-Differenzen, explizite Verfahren
21 27 03.07.2026 | UW-BHW-414-K Finite-Differenzen, implizite Verfahren
23 28 10.07.2026 | UW-BHW-414-L Gerinnehydraulik, Grundwasserhydraulik
25 29 | 17.07.2026 | UW-BHW-414-M Grundwasserhydraulik
27 30 | 24.07.2026 | UW-BHW-414-N Zusammenfassung, Klausurvorbereitung
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Fahrplan fur heute ...

UW-BHW-414-11: Grundlagen der Kontinuumsmechanik
m Semesterplan

Ubung: Maschinelles Lernen: Lineare Regression
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Fahrplan fur heute ...

» Motivation
» Lagrange Konzept
Computational
» Euler Konzept SR ‘
» Reynolds Transport Theorem in Environmental >> Skript

FluidMechanics

» Fluxes
» Bilanzgleichungen

» Erhaltungsgrofien & e

= Theorie - vor allem die mathematische Schreibweise verstehen "zu lesen”
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Skalen

regional
aquifer system

hydrogeological
aquifer structure

Chemiische und
biologische

local inhomogeneities

Micro- Gaseous phase

organisms

single pores (fractures)

boundary layer
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Lagrange Konzept (1.1.1)

Pathline

§(t.x)

Assigned to a particle
of the continuum
t=t,
X )
0 gi?Cs":ZfJ;i
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Euler Konzept (1.1.1)

v, oyi/oz
4
I
m
(t2:Xy)
(F.x))

z
X Y QO

v, oy/oy

Pathline - x(t)

/
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Kontinuumsmechanik
Integral- und Differentialrechnung

» Volumenintegral (Zeichnung)

f a0 (1)
Q
b 0
Jf(X)dX = “”; . D7 s = F ) (Karn — %) )
; k+1—Xk )= k=1

» Oberflachen-(Ring)-Integral (Zeichnung)

ffn~d5 (3)

o0
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Kontinuumsmechanik
Integral- und Differentialrechnung

» Materielle Ableitung

C;—If = (Z—Qf +v-Vy 4)
» Gradient (Vektor)
V = {d/ox,d/dy,d/dz} (5)
» Divergenz (Skalar)
V -V = 0vy/0x + vy /0y + 0v;/0z (6)

Aufgabe HAO1: Was ist v - V¢)?
‘ Technische
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UW-BHW-414-11: Grundlagen der Kontinuumsmechanik // Semesterplan 9/27



Reynolds Transport Theorem (Lagrange) (1.1.3)

ifzpdﬂ = ?;fdﬂ + §z/z(t)v - dS = qudﬂ (7)
Q Q oQ Q
A
o~ Beweisfiihrung: Siehe

\\\dﬁs Skript Abschn. 1.1.3

Q

Q(T] B ® ‘ Technische

Q[T+AT) ‘ g:len;sresrlltat
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Reynolds Transport Theorem (Euler) (1.1.3)

(I)z | Xy.z+Az AXAy

I -7
7
,/ q)x | X-AX.y.z AYAZ
D, |,,.ay: AXAZ ’
————— - ° —_—
/y D, | yray: AXAZ
yd f z
(Dx | X+AXy.z AVAZ :
: q)z|x,y,z—Az AXAV y
1 X
1
OY = ap/ox , Y =V
Technische
Frage: Ist ®¥ eine skalare oder vektorielle GroRRe ? 03:;23':;‘5‘
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Reynolds Transport Theorem (Euler) (1.1.3)

q)z | Xy.z+Az AXAy

I 7
,/ . q)x|x-Ax,y,z AYAZ
D, | a2 AXAZ .
----- L-> ° —_—
/y D, | yray: AXAZ
yd A z
(Dx | X+AXy.z AVAZ :
! ¢Z |xyz-Az AXAV y
! " X
1
|
jgd)w-dS:fV-dﬂ’dQ (8)
Technische
o0 Q ) gty

UW-BHW-414-11: Grundlagen der Kontinuumsmechanik // Semesterplan 12 /27



Reynolds Transport Theorem (Euler) (1.1.3)

Divergence

fﬁdﬂ’-ds—fv-dﬁdil )
o Q
lim 1 d¢.-dS=V-o (10)
QI—>O Q -
o
Point-Flux
Technische
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Reynolds Transport Theorem (Euler) (1.1.3)

General Balance Equation

|, s: AXAZ
@,| AyAz | y %
Q= Q ¥ . YdQ 11
dtfqu 0tJ¢d +3€ ds = Jq d (11)
H—’ H_/ ;W__/

3
with:
Rate of change of total amount of quantity « in the control volume,
Net rate of increase / decrease of v due to fluxes,
Rate of increase / decrease of ¢ due to sources.
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Reynolds Transport Theorem (Euler) (1.1.3)

J »dQ = P fzdeJr ff; oY . dS = f q%dQ (12)
%,_/ L,_z gv_z
1 2 3
using

i;CDw-dS:fV-CDwdQ (13)

o0
fum J aQ + J V- o%dQ = f q%dQ (14)

Q i
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Reynolds Transport Theorem

fwﬂ J aQ + J V- o%dQ = f q%dQ (15)
a _ ¥ _ v
V= V0 =g (16)
O
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Reynolds Transport Theorem

d e o " [
E/ l;,({Q—./ <E+V-¢ )(IQ—./q dQ)
Q

Q

-
|

o _
dt Ot

+vPVy

S / Lagrange

http://www.cscs.ch/~mvalle/Libro/ Technische
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Fluxes (1.1.6)

The total flux ®¥ of a quantity ¢ is defined as

oY = vy (17)
@, |x,y.z+Az AxAy
I 7
, < [ q>x | x-AXy.z AVAZ
D, | yay0 AXAZ ’
————— F=> ® —_—
/ ! (I)ylx,y+Ay,z AxAz
yd A z
q)x | X+AXy,z AVAZ :
: (Dz |><,v,erz AXAy y
X
1
1
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Fluxes (1.1.6)

av _ %% v _ g
T o +V-0 q (18)
oY =vEy 19)
dy oY E N b
il V-(viY)=gq (20)
o Universitat
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Fluxes (1.1.6)

oY =vEyp = vy +(VE—v)p (21)
@Y oY

and, therefore, decomposed into two parts: an advective flux <Df and a diffusive flux
CDg relative to the mass-weighted velocity:
> advective flux of quantity ¢

= vi (22)
> diffusive flux of quantity ¢ (Fick’s law)

o) = —DVVy (23)
Technische
| \giieiey
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Velocities
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General Balance Equation (1.1.7)

» Integral form

(24)
» Differential form
W _ WL ) — V- (DVVe) = Q¥ (25)
dt ot
o Convaraicae
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Conservation Quantities (1.1.2)

The amount of a quantity in a defined volume € is given by

V= szdQ(t) (26)
Q

where WV is an extensive conservation quantity (i.e. mass, momentum, energy) and ¢
is the corresponding intensive conservation quantity such as mass density p,
momentum density pv or energy density e.

| Extensive quantity Symbol | Intensive quantity Symbol \
Mass M Mass density p
Linear momentum m Linear momentum density pv
Energy E Energy density e =pi+ 3pv?
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Ubungen

> Git
» ML: Lineare Regression
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Lineare Regression

Maschinelles Lernen

Linear Regression: Test Set

180 4 L] @ Actual values (test)
i X Predicted values (test)
—— Regression line
L ]
160 + [
L]
LA % °,
L] L
140 | . ® o . L
o 'Y ° &
> o
'Ll
1 L)
120 * L) . L] L)
L] . °
L]
100 4 .
A}
L]
L)
801, T T T T T T T
o] 50 100 150 200 250 300 350
X

Ubung: Maschinelles Leri

Fig.: water level (River)

ineare Regression

Linear Regression: Test Set
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OGS-Teaching Tutorial

Git: Ubungen klonen
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https://www.overleaf.com/read/vyxbhdmfczpf
https://www.overleaf.com/read/vyxbhdmfczpf

OGS-Teaching Tutorial

Git: Ubungen klonen

1.1.3 Cloning sources from a git repository

B Eingabeaufforderung — m} X

Microsoft Windows [Version 10.0.18363.1443] A
(c) 2019 Microsoft Corporation. Alle Rechte vorbehalten.

C:\Users\okolditz>git clone https://github.com/OlafKolditz/Hydroinformatik-II.git v

1.1.4 Updating sources from a git repository

B Fingabeaufforderung - m} X
C:\Users\okolditz>cd C:\User\15_REP\Hydroinformatik-II A~

C:\User\15_REP\Hydroinformatik-II>git fetch --all
Fetching origin

C:\User\15_REP\Hydroinformatik-II>git pull
Already up to date.

C:\User\15_REP\Hydroinformatik-II>

~ lechnische
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