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Abstract

In spite of their high availability in the field of water resources, finite element models generally require large
amount of input data in which the preparation of them consists of complicated procedures and time consuming
works. In addition, in case of applying the model to an irregular domain, it would become more difficult.

This study aimed to develop a preprocessing system for automatically generating the input files of the TIDE
which is a two dimensional and frequency domain (Harmonic) finite element model for the numerical
prediction of depth average circulation of tidal flows.

The input data for the TIDE could be categorised into two parts. The first set of data is for the finite element
grid system, the of which includes the discretization of meshes over the domain, numbering the nodes and
elements of the mesh, and extracting the property values of the nodes and elements. The second one is for the
boundary conditions which include the amplitudes and phases of tidal constituents at the boundary nodes.

An automatic mesh generation program was developed based on the enhanced Delaunay Triangulation Al-
gorithm. And an interface module between the geographical data and the TIDE model was developed in order
to automize the extraction of the property values for generated meshes. Also some other modules were devel-
oped based on the concepts of geographical information system(GIS) for managing the geographical properties
of the domain such as the depths, roughness of the sea beds, and the amplitudes and phases of the tidal
constituents. '

Thereafter, those components were integrated into a preprocessing system so that the finite element grid
system and boundary condition data could be generated automatically through the use of its graphical user
interface(GUI).

In this paper, after the developments of each component are explained in detail, the application of the devel-
oped system to the Saemankeum area for validating its applicability is described.
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ID number of the Arc(iine) Attribute

x-direction coordinate of
the starting point

y-direction coordinate of
the starting point

x-direction coordinate of
vortex!

t-direction coordinate of
vortex]

Repeated for
x-direction coordinate of
wortex2

y-direction coordinate of
vortex2

all vectors

x-direction coordinate of
the ending point

y-direction coordinate of
the ending point

END

END

{Fig. 2) File format for the vectorized digital map
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I |

Land
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Friction Astronomical
Harmonious
Coef. Factor

Domain Setup
Module

Mesh
Generator

Mesh

|

] TIN Module

N\

Interpolation Module

[ Model Input Fie |

(Fig. 3) Stucture of preprocessing system for the TIDE model

MAIN MENU-—PROECT-[NEW

OPEN
FMAP  —T SCANNING
- DIGITIZING
LTI

- MESH GENERATION
- INTERPOLATION

Louir

: Create a new project and input related information

: Open a existing project

: Scanning maps and convert into xwd files forming raster maps

: Digitizing the arcs and points forming vector maps

: Generate the TIN models from vector maps

- DOMAIN BOUNDARY SETTING : Draw the domain boundary on the raster image using the mouse

: Generate the mesh grid and number the nodes and elements

: Extract the mesh property data by overlapping the mesh on the T-

L IN models
INPUT FILE GENERATION : Create the input file for the TIDE

: Quit and exit form the system

(Fig. 4 Hierarchical structure of menu system for the preprocessing system for the TIDE
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{Table 1) Digital maps of the Saemankeum area

FAAEE XY

Data [Number
Category  Kyycuneof Maps Source Note
, shore lines of lands
Basemap |RY V] ) 1:250,000 map and islands
Depth v 1 mrr(t)graphlc AWL
Roughness | v | 1 g‘y‘%"ﬁ map
Constituents :

. M2, S2, K1, 01, N2,
astonomical | v | 2 E”béghce..d MaRS | 12, K2, P1, M4, MSA
Factor y Contents :

amplitude and phase
*Raster Data ™ Vector Data

= Rural Development Corporation (1934)
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(Fig. 6 Sample mesh generated for the
Saemankeum area
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