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Introduction

The CDF Incident Mapping Tools extension is an integrated set of tools that offer automated data creation and mapping options designed specifically for use on CDF incidents.  The Ventura County Fire Department’s Mapping Services Section originally developed tools with similar functionality as a part of a suite of extensions for ESRI’s ArcView 3 GIS software.  The Ventura, or PFE, Tools were subsequently modified by the California Department of Forestry and Fire Protection (CDF), as well as other agencies.  

CDF contracted with VESTRA Resources, Inc. (Redding, CA) to rewrite certain mapping tools as a custom extension for ESRI’s latest GIS software platform – ArcGIS 9.0.

This document provides a brief overview of the beta version of the Incident Mapping Tools.  It is not intended to be a tutorial or a comprehensive set of instructions for using this extension. 
Installing the CDF Incident Mapping Tools Extension 

The zip file named “CDF_IMTools.zip” contains the files necessary for installing the Incident Mapping Tools extension:

· setup.exe – an executable that performs the registration of custom dll files and associated setup activities

· SETUP.LST – a text file that assists in the registration process

· CDF_IMT2.cab – a zip file that contains the supporting files necessary for this utility to perform

· CDFIncidentMappingTools_Instructions.doc – this informational document

Follow these steps to install this ArcMap extension on your computer:

1. Unzip “CDF_IMTools.zip”, placing the files in a temporary folder 

2. Double-click “setup.exe” and proceed as directed

Note: The default installation directory is C:\Program Files\CDF_IMT2.  This can be changed if desired, but the recommendation is to use the default.

To enable the Mapping extension in ArcMap:

1. Start the ArcMap software

2. Proceed to the “Extensions” dialog (Tools ( Extensions) and make sure that the “CDF Incident Mapping Tools” extension is checked.
3. Make the CDF Incident Mapping Tools toolbar (figure 1) visible (View ( Toolbars ( CDF Incident Mapping Tools) if it is not already.


Figure 1.  CDF Incident Mapping Tools toolbar
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Overview of CDF Incident Mapping Tools Functionality

The CDF Incident Mapping Tools are organized into two groups on the toolbar: the incident mapping tools and command buttons on the left and the modified DS MapBook tools on the right (see Figure 1).  DS MapBook is a developer sample extension that is delivered free with ArcGIS, and certain aspects of these tools’ functionality were modified slightly for use with the CDF mapping tools.  The modifications will be listed later in this document.

The mapping tools are comprised of commands, menus and tool buttons.  There are two menus on the toolbar: ShapeMaster (Figure 2) and Map Generator (Figure 3).

Figure 2.  CDF Incident Mapping Tools ShapeMaster Menu
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Figure 3.  CDF Incident Mapping Tools Map Generator Menu
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Note that if the CDF Incident Mapping Tools extension is not enabled (see the previous section Installing CDF Incident Mapping Tools Extension), then all items in these menus as well as the mapping tool buttons and ‘Load Flight Data’ button will be disabled. 
Following is a brief description of each mapping tool.
Load Flight Data 

This tool imports data from a user-specified *.dat file, which is assumed to contain GPS flight information.  A line shapefile or feature class is created with one feature containing all points corresponding to their order in the GPS file.  The projection of the created layer is set to that of the data frame, unless creating a feature class inside a feature dataset (this holds for any dataset creation in other tools).  If a feature class is created, the dataset’s precision is set to 1,000.  Because of this, the X/Y domain may also be changed from the default, which is determined based upon the current map extent.  Therefore, to ensure the X/Y domain is set such that it can encompass the GPS data, it is recommended to have data already loaded that covers the area of interest.  
Because this tool can work with different projections and may need to perform a reprojection depending upon the target coordinate system, certain assumptions were made.  These are:
· Flight data is in NAD83 projection.

· The datum of the destination layer must be NAD83, NAD27, or WGS84.  For any other datum, the transformation from NAD83 may fail.

· For NAD83 to NAD27 transformation, the NADCON transformation is used. 

ShapeMaster Menu

It is recommended that data used as input for the ShapeMaster be in a shapefile or geodatabase format; minimal testing was performed on data in coverage format.
Convert Graphics to Shape 
This tool converts any or all graphics to features.  It is only enabled in the data view to eliminate the possibility of inadvertently converting map surround objects, such as scale bars or data frames.  One shapefile/feature class is created for each geometry type, with the option of converting only the selected graphics (if any are selected) or all of them.  Grouped elements are not converted, and only graphics in the default annotation layer are used.
Figure 4.  Convert Graphics to Features Dialog
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Polygon Preview 

This tool temporarily displays the polygon equivalent of a user-selected line layer (figure 5).  The available layers for selection are the currently displayed line layers.  One polygon is created for each line, regardless if the line is a multi-part shape.  The polygon is only temporarily displayed; once the screen is refreshed, the polygon is erased.  The data frame and the chosen line layer can have different projections.  However, the tool may not project the temporary polygon graphic correctly if these projections are different custom projections. 

Figure 5.  Select Layer Dialog 

[image: image6.png]~ Select Layer EE

Choose aayer to proceed:

I~ Uss selected features oy





Fill Polyline Gaps
This tool combines all the line features (or only the selected features) in a user-specified line layer into a single feature.  The lines are connected based on their proximity to one another.  So, the next line to be connected is that whose node, regardless of whether this node is a ‘from’ or a ‘to’ node, is the closest to the most recently added segment’s ‘to’ node.  If the closest node of the next line to be added is a ‘to’ node, then the line direction is flipped.  Once all line features are connected, all the previously existing features that are used to create the new feature are erased from the target layer, and the attributes of the first feature are assigned to the new, single polyline.  The changes are displayed and the user is given the option to cancel the save if desired.

This dialog is very similar to that for Polygon Preview (figure 5).

Convert Polyline to Polygon 
This tool creates a new polygon shapefile/feature class and creates one polygon feature for each line feature in the chosen line layer.  Any multipart line features are exploded and converted to individual polygons.  The coordinate system of the new layer is the same as that of the source line layer.    

This dialog is very similar to that for Polygon Preview (figure 5).

Convert Points to Polyline 
This tool creates a new polyline shapefile/feature class and creates one polyline feature created from the points in the chosen point layer.  The coordinate system of the new layer is the same as that of the source point layer.  The points are added based on their object ID, regardless of the current sorting.

This dialog is very similar to that for Polygon Preview (figure 5).
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This tool creates a time stamp box displaying author, date and time.  It is only enabled in the layout view.  After clicking on the tool, click on the page at the desired location for the center of the time stamp.  Then, enter the map author in the displayed input box.  If ‘cancel’ is clicked on this input box, a blank line is entered for the map author.  The font size of the time stamp defaults to the larger of the page height or width (i.e. if the page size is 8.5” x 11”, the default time stamp font size is 11 points).  The assumption is that page units are inches.  Figure 6 depicts a sample time stamp.

Figure 6.  Sample Time Stamp
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This tool does not allow for more than one time stamp on a page layout.  Therefore, if a time stamp had been previously added to the page layout with this tool, the user will be asked if he/she would like to update the existing time stamp.  If he/she chooses ‘yes’, he/she will be prompted for the author and the date and time will be updated.  The location of the time stamp remains the same, regardless of where the user clicks on the page layout.

Vicinity Map [image: image9.png]Load Flght Data hapehastzr B @ M Gererator




This tool creates a vicinity map with a user-specified layer and is only enabled in the layout view.  A new data frame is created and named ‘Vicinity Map’, and a user-specified layer is added to it the data frame.  An extent rectangle for the currently ACTIVE data frame is added.  The user is given the option to automatically include an outline and a label with the map and/or to enlarge the extent slightly (figure 7).  

Figure 7.  Vicinity Map Properties dialog
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The size of the vicinity data frame is set based upon the current page size, so a larger vicinity map will be created for a larger page layout.  However, as with all map elements, the vicinity map can easily be modified after it is added.  If a vicinity map had been previously added using this tool, the user is asked if he/she would like it deleted.

Map Generator Menu

Generate Layout
This command automates the layout creation process with minimal input from the user.  The layout can be based on a pre-existing template (*.mxt) or can be generated from default settings specific for this tool.  Regardless of the design of the layout, the active data frame is considered the “main” data frame and is sized and positioned accordingly.  The size and position of any other data frames that may exist are unchanged.    

Default Layout (no template)

If the user chooses not to use a template, he/she has the option to choose from a few preset page sizes or to enter a custom page size (figure 8).  The page ‘height’ and ‘width’ boxes become enabled only if custom page size is chosen.  Paper margin settings default to those based on the current paper settings; however, these can be edited as needed.

Figure 8.  Generate Layout – Page and Paper Settings
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The next tab, Map Settings (figure 9), provides the opportunity to set the desired map scale, title, and map author.  Note that the title defaults to the name of the active data frame.

Figure 9.  Generate Layout – Map Settings
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The last tab enables the addition of a vicinity map, time stamp, and/or legend (figure 10).  If the vicinity map box is checked, the user must browse for a layer to use in this map.  For the legend, the user can choose which layers to display in the legend.  By default, only feature layers (no raster layers) that are visible in the active data frame are added to the ‘Legend Items’ box.  This tool does NOT check for any of these elements that may already exist, with the exception of the time stamp.  So, if the user chooses to add a vicinity map, but one already exists, another will be added.  However, if the user chooses to add a time stamp and one already exists, the text in the time stamp will be updated, but its position on the map will remain the same.

Figure 10.  Generate Layout – Map Surrounds
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Upon clicking ‘Make Layout’, the user is then prompted to choose a scale bar and a north arrow using the standard selector tools.  If either a scale bar or north arrow already exists in the layout that the user would like to continue using, he/she can click ‘cancel’ on either of these dialogs for the process to proceed.  However, if the user would like a new north arrow/scale bar, these tools add new ones but do not remove existing ones.

Using a Template

The option of using a template is only available if there is no more than one data frame in the current map.  This is because if the number of data frames in the template file and current file do not match, one of the data frames could inadvertently be removed.  If the user chooses to use a template file to create the map layout, the following in the above dialog become disabled and are set from the template: ‘page size’, ‘title font’ size and ‘add legend’.  
The location and existence of the title, vicinity map, and/or time stamp can be dictated by adding simple text elements to those locations that include the words “Title”, “Vicinity Map”, and/or “Time”, respectively, to the map template (figure 11).  For best results, these text elements in the layout should be center-aligned.  If these elements are not found in the template but they are checked in the above dialog, then they are placed at the default location in the layout.  On the other hand, if time stamp and vicinity map text elements are included in the template, they are only added to the final page layout if they are checked in the ‘generate layout’ dialog.  Note that the size of the vicinity map can also be set in the template by adding a simple box and grouping it with the vicinity text element.  These two must be grouped in the template so that the program can determine what element is associated with the vicinity map (if any).  Furthermore, the font size of the title and time stamp in the template is used in the page layout.

Figure 11.  Sample Template Layout
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Include a legend (not a text element named legend) in the template if one is desired in the layout.  This legend can be formatted as desired, which will carry over to any layouts created from this template.  The layers for the legend can still be set from the ‘generate layout’ dialog (figure 10).  It is assumed that a scale bar and north arrow are included in the legend, so the user is not prompted to choose these elements.  

When generating the layout, set the page size of the target map size, not the paper size that the map will be printed upon.  If these are different, the paper size can be set and accommodated for using the Multipage Layout tool, discussed next.

Multipage Layout

This tool provides the functionality to print multiple map pages on a single large sheet, which is sometimes necessary when the only printer available is a large-scale plotter.  This tool requires that a map series exists.  A map series can be created with the modified DS MapBook tools, discussed below.  
Running this tool creates a new data frame (or data frames, if more than one exists) for each ENABLED page in the map series.  Each map page is then tiled on the large paper size.  An index map, with the extent of all the map pages and each grid feature labeled with its page number, can also be automatically created.  All grids that correspond to existing map pages are shown and labeled on the index map, regardless of whether or not they are enabled in the map series.  
Figure 12 depicts the dialog for this tool.  Note that the map page size and paper dimension boxes are disabled; they can only be changed by using the ‘Printer and Page Setup’ functionality, which opens the standard page set up.  It is recommended to leave the map page size at the initial setting; otherwise, the page layout may not line up as desired.  If changes to the map page size are needed, make them prior to running this tool.  
Figure 12.  MultiPage Map dialog
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As noted above, the final map page created is an index map.  The layout of this map can be similar to the other maps or can be based on a separate template file.  Regardless of the layout choice, any raster layers are turned off, the map grid is displayed with a red outline, and each page that was created is labeled.  Only those grid features that were used for the pages are displayed.  So, if the user deleted some map pages from the series prior to running this tool, those grids are not displayed.  
If the index map is based on an existing template, a separate .mxd file, in the same workspace, is created.  This is needed to set the map for just this one element to the template.  Once this map is created, all elements are copied back to the parent map document. 
The original data frame(s) is moved just off the lower left edge of the page.  Moving it off the page will omit it from the final printing, but it remains in the map document in case changes are needed.  Once the multiple pages are created, it is very difficult to change the layout of the entire series.  Therefore, it is recommended to finalize the page layout before running this tool.  If changes are needed, use the ‘Reset Page’ tool, described below.  
Reset Page

This tool can ‘undo’ a multipage layout, and it is only enabled after a multipage layout has been successfully created.  It selects all elements except for the original map elements and deletes them.  Then, it resets the page size to what it was prior to running the multipage tool and centers all of the original elements on the new page.  After running, it is again disabled.

DSMapBook Modifications
As previously mentioned, DSMapBook is a developer sample that is delivered with ArcGIS.  This document assumes a level of familiarity with this extension and does not cover the basics of map series creation.  For more information on these tools, refer to the ESRI documentation related to this tool.  On a standard install, this document can be found at ‘C:\Program Files\ArcGIS\DeveloperKit\samples\Cartography\Map_Production\DSMapBook’ and is named ‘Map Book Generation.doc’.  Some tools from this sample have been modified, and all MapBook tools are included on the CDF Incident Mapping toolbar except for the Create Strip Map Grid tool, which is disabled.  If the original DSMapBook tools have been installed, the functionality will revert to the modified version.  To use the original tools, the CDF Incident Mapping Tools must be uninstalled and the original tools reinstalled.  This requirement was developed to prevent any confusion of having two similar sets of tools available in a single session.
Modifications to the grid creation process and additional element tagging capability were implemented, as discussed below.
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The ‘Grid Generator’ was enhanced in several ways.  
· The ability to assign a percentage of the grid width as overlap between adjacent grids was added.  The input for this was added to the ‘Set the Scale / Size for each of the grids’ window of the Grid Generator Wizard (figure 13).  In this same window, the ‘current map scale’ option was disabled.   Because the target use of this tool is to create multiple pages for the current extent, it is a better practice to enter the map scale manually.  
Figure 13. Grid Generator
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· These tools were also modified to create grids even if only a portion of them are in the target extent (the original tools only created grids that fit completely within the target extent).   

· When creating a new mapgrid layer, errors were often generated when creating this layer as a feature class.  Because the FIMT tools store the bulk of the data in a geodatabase, these errors have been fixed in the CDF version of the MapBook tools, but only for the Create/Update Mapgrid tool, NOT the StripMap grid creator.  Therefore, in the CDF version of the MapBook tools, the StripMap grid creator tool is disabled.  A limitation of this is that the map grid feature class must be in the same coordinate system as the focus map as well as any layers which are to be used to identify empty grids.
· After a new map grid layer is created and added to the map with the map grid tools, the symbology of this layer defaults to a hollow fill with a Mars Red outline and an outline width of 3.

· If updating an existing map grid, the user needs to assign roles to field names.  The tools have been modified such that the selected field names default to those assigned by the wizard, if they exist in the chosen layer.  See figure 14 below.
Figure 14.  Grid Generator Field Name Assignments
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· The original tools did not list feature layers that were in a group as layer options in either selecting an existing layer for creating the map grids or as layers to search for empty grids (see figure 15 below).  The CDF version has been modified to include all feature layers in these lists.

Figure 15.  Grid Generator – Layer lists include grouped layers
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Because this is originally a developer sample, it is not as robust as fully developed and tested tools.  The following are recommended for optimal functionality when creating grids:

· The tool generally performs better when creating a mapgrid as a shapefile instead of a feature class in a geodatabase.  This is particularly evident if using an existing feature class for the map grid creation. 
· It is recommended that any layers whose features are used to define empty grids (first form of the grid generator wizard) be in the same coordinate system as the data frame.
· If a similar error message to the one shown below is generated when trying to create grids, the set extent is most likely not large enough to accommodate the map scale chosen for each grid.  One or both of these components needs to be modified.
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General note: The Create Map Grid tool is disabled until data are added to the map.  Due to the icon used for the tool, the disabled tool appears as a star.  This is also the case for the disabled Create StripMap grid tool.
Title Tag
An option to the map series context menu was added to tag an element as a CDF title element.  If a text element is set with this tag, the page number will be added to the element (figure 16).  
Figure 16.  ‘Tag as CDF IAP Title’ option
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This option is similar to the other ‘tagging’ capabilities of map book.  A text element must be selected in the layout before the tag is assigned, and, after assigning the tag, the page must be redrawn to see the changes in the layout (double-click on a page in the map series list).

If ‘page’ is included in the element, the string immediately after this word to the end of that line will be replaced with the current page’s page number.  If ‘page’ is not included in the original element, ‘Page’ and page number will be added to the end of the title.  For example, if the title of the map is:
Timber Rock Incident

Map Page 3

Study Area

tagging this as the CDF IAP Title will change it to 

Timber Rock Incident

Map Page 1

Study Area
with the page number updated with each map page.  If the title of the map is:

Timber Rock Incident

Study Area
tagging this as the CDF IAP Title will change it to:

Timber Rock Incident

Study Area – Page 1
Uninstalling CDF Incident Mapping Tools Extension

To uninstall the extension, double-click the Add/Remove Programs function on the Control Panel.  Then navigate to “CDF Incident Mapping Tools”, click it to highlight it, and then click “Change/Remove”.
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