
BHYWI-08: Semester-Fahrplan 2019
Vorlesungen

1 / 32



Hydroinformatik II

”Prozesssimulation und Systemanalyse”

BHYWI-08-06 @ 2019

Finite-Differenzen-Methode

Olaf Kolditz

*Helmholtz Centre for Environmental Research – UFZ

1Technische Universität Dresden – TUDD

2Centre for Advanced Water Research – CAWR

17.05.2019 - Dresden

BHYWI-08-06 @ 2019 - Finite-Differenzen-Methode // 17.05.2019 2 / 32



Konzept
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Fahrplan

Übung

◮ Python ...

Vorlesung

◮ Grundlagen der Finite Differenzen Methode

◮ Approximation methods

◮ Finite difference method – FDM (Ch. 3)

◮ Taylor series expansion

◮ Derivatives

◮ Diffusion equation

◮ (Finite element method – FEM ⇒ Hydrosystemanalyse)
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Python, die Zweite (Path)

https://www.python.org/downloads/
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Python, die Zweite (Path)
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Python, die Zweite (Path)

Zwei Optionen:

1 Python deinstallieren, neu installieren und ”Add Python to
PATH”

2 ”PATH” nachträglich ergänzen (unterschiedlich für
verschiedene Windows-Versionen), am besten googeln
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Näherungsverfahren
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FDM Anwendungen - MODFLOW

http://water.usgs.gov/pubs/FS/FS-121-
97/images/fig7.gif
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Ableitungen
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Trunkation
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1. Ableitung
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Differenzen-Schemata

Forward difference approximation
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Zentrale Differenzen
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Ableitungen
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2. Ableitung
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Übersicht Differenzenverfahren
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Diffusionsgleichung
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Analytical solution for diffusion equation (Skript 5.2.2)

◮ Diffusion equation

∂u
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∂2
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◮ Analytical solution

u = sin(πx)e−αt2 (16)

◮ K: validity

⇒ Übung
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Übersicht Differenzenverfahren

BHYWI-08-06 @ 2019 - Finite-Differenzen-Methode // 17.05.2019 21 / 32



Explizite FDM - FTCS Verfahren (Skript 3.2.2/4.1)

◮ PDE for diffusion processes
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Eigenschaften numerischer Verfahren

Analysis of approximation schemes consists of three steps:

◮ Develop the algebraic scheme,

◮ Check consistency of the algebraic approximate equation,

◮ Investigate stability behavior of the scheme.
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08.06.2018
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Eigenschaften numerischer Verfahren

Analysis of approximation schemes consists of three steps:

◮ Develop the algebraic scheme,
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◮ Check consistency of the algebraic approximate equation,
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◮ Investigate stability behavior of the scheme.
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Lösung des FTCS Schemas

Algebraische Schema
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Übung BHYWI-08-03-E
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FDM: Explizit
Progamm-Dialog

Dialog-Klasse: Konstruktor
Dialog::Dialog

1 Elemente

2 Connects

3 Layout

4 Datenstrukturen
(Speicherreservierung)
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FDM: Explizit
Ergebnisse

Ne =
α∆t

∆x2
≤ 0.5 (26)

How sensitive ?

BHYWI-08-06 @ 2019 - Finite-Differenzen-Methode // 17.05.2019 29 / 32



Explizite und implizite Differenzenverfahren
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Implizites Differenzenverfahren: Next Lecture

Algebraische Schema:
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BHYWI-08: Semester-Fahrplan
Übungen

https://github.com/envinf/Hydroinformatik-II
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