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global to coastal scales. These tools consist of a graphical interface written in Java and a computational core written in FORTRAN, which are freely 

distributed under LGPL and GPL licenses (��"##���$��
�!�
$�
#�!�����). The process of gridded bathymetry creation relies on three successive 
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data interpolation using a grid-to-grid interpolation algorithm for interpolation of Digital Terrain Model and kriging algorithm for bathymetric sounding 
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construction of bathymetry gridded data and can also be used independently (e.g. one can use only the visualization tool for checking and modifying 
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relevance of the interpolation. If necessary, the users can modify the grid manually in the aim to correct the interpolation algorithm errors.

BathyMeshGridTools: a tool to handle model grid and bathymetry
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part on data interpolation is written in Fortran90 so the user can read, understand and modify the code as they wish. In order to facilitate the compiling 

task on each platform, a user can handle the cross-platform, open-source build system CMake1�������
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bathymetric grids. These three features can be used independently.
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some geographic information system functionalities. To adjust the geographical domain, several geomorphic elements like coast line, isobath or 
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type model grid such as rectangular grid used by several modeling codes and especially by the MARS3D3 code used in the PREVIMER operational 

system or more complex grid such as the ORCA grid. Thus, this tool  allows to create sub-grid by calling a  fortran code use in building the NEMO4 

grid (i.e.@�8���
��*$�������
�+�����!�����
���6�����
���
���������������
!�$�������8Z����
!����������8@�@Z@5 convention (��"##����!���$

forge.imag.fr) to be compliant with most of ocean models (MARS, NEMO, SYMPHONIE6, ROMS7, HYCOM8).

1 CMake : ��"##���$�!�%�$�
�
2�������"������5���
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���7���"##���7�^%$�!��$�
#�@�B�#�����
3 MARS3D: coastal ocean numerical model developed in Ifremer - ��"##��+$��
�!�
$�
#!�
�4�
4 NEMO : Nucleus for European Modelling of the Ocean - ��"##���$��!�7�����$��
` COMODO : French Numerical Ocean Modelling Community - ��"##����!���$��
��$�!��$�

6 SYMPHONIE : ��"##��
����$�!�$���7!��$�
#�����#B�!������#�������#B�!����������$�!
7 ROMS : Regional Oceanic Modeling System - ��"##���$
�!���
��$�
�#����<$���
8 HYCOM : HYbrid Coordinate Ocean Model - ��"##����!$�
�
9 SCRIP : Spherical Coordinate Remapping and Interpolation Package - ��"##���!��$����$��5#B����
�#B8��}
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either from sounding data coming from oceanographic survey 

or from digital terrain models. The use of sounding data is often 

preferred for high resolution coastal hydrodynamic models (grid-cell 

size less than 1 km) whose realism strongly depends on the realism 

of the gridded bathymetry. In that case, spatial distribution and 
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and to its geographical extension (Figure 2). Sounding data are 

then interpolated following the data preprocessing methodology 
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a larger geographical extension and coarser grid resolution, the 

interpolation of one or several digital terrain model is usually made. 

In this case, the structured digital terrain models are interpolated 

by using the SCRIP9�����
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in Fortran offering the possibilty to users to read, understand and 

modify (even improve) the codes. The GUI makes a system call to 

the Fortran executable. It implies that the Fortran executable can be 
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memory is needed to interpolate a large amount of data.

�

�
Figure 1: Screenshot of the CreateBMG Graphical User Interface used to create a hierarchy of AGRIF embedded grids

Figure 2: Visualization of a set of soundings and grid before 
interpolation in the CreateBMG Graphical User Interface
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- The fastidious task of visualization and checking the interpolated bathymetry grid is now greatly facilitated by using this tool. The JAVA developments 
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- Sometimes because of limitation in the interpolation algorithms or because of the poor data quality, the user has to modify interpolated values “by 
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quick and easy : the user selects a point or a set of points with the mouse and enters the new value. This change is then updated automatically and 
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Figure 3: Visualization of interpolated bathymetry for checking and manual modifying process
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BathyMeshGridTools: a pre-processing community tool. Two examples of application in 
operational systems 
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shallow water bathymetry near the coast.
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Ocean System and Interface RElocatable Nesting 

tools (SIREN). SIREN allows users to create a 
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so, it creates merged bathymetry, initial state and 
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merge it at boundaries with coarse grid bathymetry. 
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adjust locally the bathymetry created for the new 
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For example, Mercator Ocean develops, in 

collaboration with CLS, an operational system over 

the Indonesian archipelago named INDESO. SIREN 
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on the ORCA12 grid. First, the data collected during 

the INDOMIX Campaign have been included in 
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used to correct the Mindanao strait and other Island 

position (like Sibutu island). All these changes have 

been made from Googleearth, ETOPO 1 and the 

GSHHG - A Global Self-consistent, Hierarchical, 

High-resolution Geography coast line.
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de Brest” (bay of Douarnenez is masked): 
(a)  Three dimensional visualization of bathymetry 50 meters 

resolution (1000x500 grid points) using CheckBMG. 
(b)  An example of the “rade de Brest” operational model 

output : sea surface salinity (PSU)

(b)

(a)
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collected during the INDOMIX cruise.

10 PREVIMER - ��"##���$�
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� - 11 MERCATOR OCEAN : ��"##���$!�
���
7�����$�


��������	
����	�	��������	�������	��	
���������	�	���������	����	��	������	�����	����	���	����������



98#49-April 2014 -

��
���
�@���������������8���%	������!�
�5���������!�
�����������
����	�������
����&�	�����
�����et al.��/~'4-�8��������et al., 2012) operational 

����!$����������!�����!������������&������������+��*������������������	
����������������
����B�����5���������

���������8���%	������


�5�
����������������	8@�'������!�
��5�����$���������������8���+���������������!���������>$�/�K�4>$?`���&���
�}���8���+�����*�����������

����
���������
�5�
��������	8@�'������!�
����������
��$����������������!���������
�!����BK����
�^���&���������et al., 2009) and data from 
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Conclusion 

These tools have already proven their operational capability in the community of modelers using MARS3D code. These reliable tools are used either 

in research or in operational oceanography applications as PREVIMER or MERCATOR. Their compatibility with the C-Arakawa grid and the use of 
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pre-processing tools as ROMSTOOLS (Penven et al., 2007) who are designed to facilitate modelers’ work.
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