User Manual MFEM2AV

Introduction to MFEM2AV

Welcome to MFEM2AV, a tool for data-exchange between MicroFEM  and the ArcView GIS. This MFEM2AV extension provides also some special developed ‘overlay’ tools for assigning your hydrologic MFEM network, with existing GIS-data. 

What is MicroFEM 

MicroFEM  is a multi-layer Finite Element Groundwater Modelling system, used for hydrological studies. Calculations are done using a geohydrological model, which exists of 1) geographical en 2) hydrological data. These two types of data are stored in a spatial network.

The most important geographical entities are nodes. The associated point data are generated in a Triangular Irregular Network (TIN) using FEM-Mesh or FEM-grid. For each node a polygon is created for defining the homogeneous hydrological area in which the node is located. 

Hydrological data are stored for each node in a list of parameters. These parameters can be edited using the Edit Mode of MicroFEM   or the ArcView GIS extension MFEM2AV.

What is ArcView

ArcView is one of the most used Geographical Information Systems in the world. ArcView is a desktop GIS with lots of possibilities for creating geographical data and maps, analysing geographical data and developing special extensions and tools for all kind of GIS-users by using the Object-Oriented language Avenue. 

What is MFEM2AV

MFEM2AV is an ArcView extension special developed for people using the groundwater program MicroFEM  and who want to use ArcView GIS too. 

MFEM2AV makes it possible for people using combining the advantages of two programs together:

1. MicroFEM  can be used for creating the hydrological Network and for the heavy hydrological calculations.

2. ArcView can be used for storing hydrological information for input of MicroFEM  parameters and output of MicroFEM  results. 

MFEM2AV has three main characteristics:

1. Input functionality from an parameter-empty MicroFEM  network to ArcView GIS

2. Assigning the empty hydrological parameters using other hydrological data stored in ArcView GIS by using special developed ‘overlay’ functions.

3. Output functionality from an edited MicroFEM  network in ArcView GIS to import format for MicroFEM  

The next five chapters report how to use these functions starting with an MicroFEM  output and ArcView input, followed by a description of overlay functions available in MFEM2AV and exporting the results from ArcView back to MicroFEM .

I Exporting an (empty) MicroFEM  Network to ArcView 

In MicroFEM  three different export files should be created:

1. A parameter file for the nodes (CSV-format)

2. A geographical dxf file for the polygon areas (optional)

3. A geographical dxf file for the network (optional)

How to export a parameter file:

Select export, special ASCII files and CSV file. The filedialog will look like Figure 1.
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Figure 1

Then give the parameter file a name, with the extension CSV, for example ‘nodes.csv’. This file is an ASCII file which contains information about the node id, x, y and hydrological parameters.

Exporting polygon and network geographical files 

This can be done using the Export function again, but now the DXF option should be selected. Again a dialog box will be opened and the user has to specify a filename.

The user has to make a difference in exporting the region polygon data and the network line data. For example give the polygon the filename ‘polygon.dxf’ (Figure 2) and the model grid ‘line.dxf’ (Figure 3).
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Figure 2
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Figure 3

The model grid can be exported by selecting the ‘drawing mode’ view and the ‘draw grid’ function. For more information about exporting data you have to look the manual of MicroFEM .

II Importing MicroFEM  CSV and DXF files in ArcView 

The user has to start ArcView. In the menubar of the project window select ‘Extensions’. A dailogbox will be opened (Figure 4). This box contains several extensions which are (normally) located on the Ext32 directory of ArcView (make sure the ‘MFEM2AV.avx’ is located at this directory).

From this box select the MFEM2AV  extension and press ‘OK’. Then the extension will be loaded.
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Figure 4
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Figure 5

After installing the MFEM2AV extension in the view the MFEM2AV menu can be seen (Figure 5). If no ArcView theme are loaded yet, only the Import and About function are active. The user has to use ‘Import model data’ first.

The user has to select a MicroFEM  file type to import and is able to select one of the three options (Figure 6 and 7).
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Figure 7

The nodal point with the (empty) parameters are stored as csv-files. When the user selects the correct csv type, MFEM2AV automatically converts this to an ArcView (point) shape file. 

If the user want to import the polygon or grid model the two other functions of Figure 6 have to be used. NB. When importing the polygon.dxf, the user should select the polygon type (Figure 8) and when the user wants to import the model grid for example ‘line.dxf’ the user has to use the line type. The selected types are also converted to ArcView shape format.
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Figure 8

III Using the Assign function of MFEM2AV

When the user has imported the MicroFEM  node data three types of spatial overlay functions can be used by selecting ‘Assign Model Data’.

A dialog (Figure 9) will be opened. The user can chose :

1. Using point information with a certain distance for an overlay process to the nodes.

2. Using line information with a certain distance for an overlay process to the nodes.

3. Using polygon information for an overlay process to the nodes.
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Figure 9

 When Assigning point data to nodes

If point data is available in the GIS which contains geohydrological information, this option can be used. For each node a ‘theme on theme selection’ will be generated, where the buffer distance entered by the user will influence the final result. If zero (hydrological) overlay points are selected the MicroFEM  parameter will not be changed. If one or more (hydrological) overlay points are selected the MicroFEM  parameter will be calculated using the average of the overlay points which are selected by the buffer distance. Because for each node a spatial theme on theme selection is generated, the total calculation depends on the number of nodes. Therefor a process % will be displayed during this function. 

The buffer distance must be specified in distance units (in the View Property Box).

When Assigning line data to nodes

If line data is available in the GIS which contains geohydrological information, this option can be used. For each node a ‘theme on theme selection’ will be generated, where the buffer distance entered by the user will influence the final result. If zero (hydrological) overlay line are selected the MicroFEM  parameter will not be changed. If one or more (hydrological) overlay lines are selected the MicroFEM  parameter will be calculated using the average of the overlay lines which are selected by the buffer distance. Because for each node a spatial theme on theme selection is generated, the total calculation depends on the number of nodes. Therefor a process % will be displayed during this function.

The buffer distance must be specified in distance units (in the View Property Box).

When Assigning polygon data to nodes 

If polygon data is available in the GIS, which contains geohydrological information, this option can be used. Nodes, which are in a polygon, will get the value of the selected parameter of this polygon. No buffer distance can be used. The overlay process is in contrast to the two other assign functions much faster.

IV Exporting Model Data

When the user is finished with the overlay function, the parameter node file can be exported. The user has to select the correct point theme (Figure 10) and should give a filename to export (Figure 11). No extension should be given, the shape file will automatically be converted to a ASCII file with a CSV extension.
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Figure 10
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Figure 11

The About Function
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Figure 11

The About function (Figure 11) provides extra information about MFEM2AV and the developers of this product.

Please, use the e-mail address to react on this MFEM2AV tool. Suggestions for improvements or extensions can be considered and eventually implemented.

V Importing CSV file in MicroFEM 

When finished with MFEM2AV the output CSV file can again be imported in MicroFEM .

The user has to select ‘Import’ menu and special ASCII file with the CSV option. An assigned parameter file will be loaded into MicroFEM  (Figure 12).
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Figure 12

VI Technical Manual MicroFEM2AV 1.0

MFEM2AV 1.0 light version is developed for ArcView 3.0.a or higher and for MicroFEM 3.40 or higher. The user must have the Dialog Designer (Avdlog.dll and ) extension located in the arcview/Bin32 directory. If this is not the case, it can be downloaded from the ESRI site: http://www.esri.com/software/arcview/extensions/dialog/index.html for free.

This version of MFEM2AV does not contain functionality of the Spatial Analyst, possibly due to bugs in the Spatial Analyst. The developers are still researching technical details of the Spatial Analyst to fix these problems.  

Field types created in ArcView while converting csv to shape format can support floating values with a maximum range of 16 numbers containing 4 decimals.  The label field can contain a maximum of 100 characters in ArcView.

How to Install MicroFEM2AV1_0.avx

The user has only to copy the extension to the arcview/ext32 directory, then it can be loaded into an ArcView project.

Reactions

Reactions are welcome on the following e-mail addresses:  

drs. M. Zuurmond    (GIS-Consultant); email: m.zuurmond@zonnet.nl

drs. M. Boelhouwer  (GIS-Consultant); email: michiel.boelh@wxs.nl  
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