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1 SYSTEM REQUIREMENTS AND INSTALLATION
The Botswana Aerial Survey Information System, Version II, has been substantially updated and revised since version 1.0 was released in 2000. The System now incorporates a multifunction Data Entry, Editing, Manipulation and Export Module – replacing the previous GWBASIC data entry suite – and including a quick-mapping utility to screen transect and sighting locations; and an updated version of the original Mapping and Analysis Module, with a number of revisions and improvements summarised in Section 4.4.3. 

1.1 System Requirements

It is recommended that the system is installed on a Pentium V or better operating Windows 2000 or higher, with at least 512MB RAM. BASIS occupies approximately 250MB of disk space and requires a further 250MB for temporary working files.

The Data Entry Editing and Database Manipulation Module is custom written in Microsoft Visual Basis 2003, and uses Microsoft Access 2000 format databases. Depending on the existing pre-installation configuration, it may be necessary to install additional Windows and Microsoft system utilities, specifically DOTNETFX and WINDOWS INSTALLER. The installation instructions provide advice as to what is needed at the relevant stages.
The mapping and analysis module requires Arcview GIS version 3.2 and Spatial Analyst. It will not work with Arcview 3.1. 

Each Module functions independently of each other. In this Beta version they are provided in a separate installation packages, as described below, first for the Mammaping and Analysis Module, then for the Data Entry Module.
1.2 Installation: Mapping and Analysis Module

All installation must be done with Administrator User privileges. First copy the all the files on the CD in the folder \BASIS and its subfolders to C:\BASIS. This will update all the mapping and analysis module files, and will add the data files from the most recent surveys.

If BASISV1 is not installed on your machine, it is provided on the CD, as a ZIP file (BasisV1.zip) and in the C:\ Basis folder. This should be copied onto your hard disk, and the files contained in the archive then extracted into a temporary directory such as c:\temp, using Winzip or its equivalent, by double clicking on the ZIP file in Explorer. Once these files are extracted, use Explorer to navigate to the temporary directory, double click on the file setup.exe, and follow the instructions that appear. By default the system is installed in the directory c:\basis.

A list of installed files is given in the Appendix. A backup set of these is provided on the Installation CD, for security, and should only be used to replace damaged or accidentally deleted files. BASIS will only work with the directory structure provided, so be sure to put any replacement files in the correct directories. 

The default installation includes a full set of survey data from 1987 to 2006 that has been converted to the format BASIS mapping and analysis package uses – the raw data from which these files are derived are held in the DWNP Archives. If you wish to re-import any of these files, or incorporate new data produced after BASIS has been installed, an import utility is provided, which will work only if BASIS is installed on the same machine as the raw survey data you want to import. 

1.3 Installation: Data Entry and Database Manipulation Module
1) If you have not already done so when in installing the Mapping and Analysis Module, copy the files from the CD folder \BASIS\ENTRY\ to your hard disk, using the same folder names (e.g. c:\BASIS\ENTRY). These files will be a) the main module files: basisII exe, BasisII.mdb and basisII.exe.config; b) the files required for quick mapping and printing and c) those contained in separate folder BASIS\ENTRY\install\
2) Install the quick mapping component by using Windows Explorer to open the file \BASIS\Entry\Install\MapWinGIS45OCXOnly.exe and follow the instructions. A message may be displayed on some computers requesting the installation of Windows Installer. Once again, either follow the instructions provided with a functioning connection to the internet, or run \C:\basis\entry\install\WindowsInstaller-KB893803-v2-x86.exe in Windows Explorer. Then open the file \BASIS\Entry\Install\MapWinGIS45OCXOnly.exe and follow the instructions. When this has finished installing, you will be asked to restart your computer so make sure you have any necessary passwords to hand.
3) Open Basis installer, run the file setup.exe. 

3) If you have not installed BASIS in the default directory (C:\BASIS\ENTRY), you will need to change the configuration file (basisii.exe.config) which can be edited using a standard text editor such as Notepad. It is an xml format file and contains a number of user settings and file locations which specify the default pathnames. The entries with c:\basis\entry will need to be changed to the pathname where basis has been installed (see also the Appendix section 5.2).
4) Use Windows Explorer to run BASISII.exe. If your computer already has the appropriate Microsoft .NET functionality, the programme will run. If it does not, then a message will be displayed requesting the installation of DOTNET software, and a webpage address provided. Either follow the instructions displayed, with a functioning connection to the internet, or run the DOTNETFX.EXE file provided in \BASIS\Entry\Install\ in Windows Explorer and follow the instructions. Then run BASISII.exe which should then work. In rare circumstances, a message requesting the installation of Widows Installer may appear, in which case, either follow the instructions provided with a functioning connection to the internet, or copy WindowsInstaller-KB893803-v2-x86.exe from the CD onto the hard disk, and run it in Windows Explorer.  BASISII.exe should now work!
1.4 Reinstallation

If you have already installed the Mapping and Data entry modules, you can use the files on the CD to replace lost or damaged files. You must remember to put the files from the CD into the corresponding folders on your hard disk. 

To be absolutely sure that any update is correctly installed, first uninstall your existing version using the Windows Add/Remove hardware utility (Start, Settings, Control Panel, Add Remove Hardware) selecting BASIS. Then re-install the new version as described in Section 1.2 and 1.3. You should not have to reinstall the Microsoft Utilities (Dotnetfx and Windows installer) or the quickmapping component.
You can also update BASIS (unless specifically advised to reinstall) by copying the entire updated CD directory structure into the corresponding folders on your hard disk. In some instances, you will be able to update by copying only one or two files: basis.apr or gbasis.exe into your \basis folder; and BasisII.exe, BasisII.mdb and Basisii.exe.config Note that copying files may leave old (and unwanted) files from previous versions in your \basis folder, which should be deleted. 
2 SYSTEM OVERVIEW

The main functions of the  two the Data Entry and Database Manipulation Module and the Analysis and Mapping Module are summarised below
2.1 DATA ENTRY EDITING AND DATABASE MANIPULATION MODULE

The BASISII Data entry and database manipulation is a Visual Basic utility which produces Access 2000 format databases. The structure of the database is given in the Appendix. The module consists of a number of linked utilities, each accessible through its own ‘Tab’. This is the module used to enter and edit aerial survey data into a standardised database, then validate the entries by checking species totals or by using the quick mapping utility to check distributions of animal sighting records. Survey transect details can also be edited, databases can be created, modified, merged and their content exported for use by the Mapping and Analysis Module. All functions are password protected. 

[image: image1]
Dataset selection and password protection, which also displays credits contacts and disclaimers (to be provided during evaluation process);

Data Entry, which provides several ways of entering the aerial survey sightings and flight details from hard copy datasheets; 

Display and Edit Datasheet, for editing previously entered sighting and height values for a specific transect, displayed in a format that closely mimics the hardcopy datasheet;

Validation, through which entered sightings data can be validated against independently calculated transect totals.
Transect (data), which allows details of the transects held in the open to be listed, edited and printed; new transects must be added to reference database
Display and Edit List, for listing previously entered sighting and height values within the entire open dataset, in list format, with selectable entry display, printing and mapping;

Transect (reference), through which details of all predefined transects can be listed and modified and new flight transects can be added. 

Survey Export Import Deletion which allows export of selected survey data to the Mapping and Analysis Module, as well as deleting data from a database, and copying data from one database to another.
2.2 MAPPING AND ANALYSIS MODULE
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The opening display contains a series on Menus and Buttons which are fully described in Section 4. In summary, BASIS Mapping and Analysis Module is designed for four major functions: 
Importing data produced by the Data entry Module– accessed through the Utilities menu;

Mapping animal densities, areas surveyed, and geographical strata such as Districts and Controlled Hunting Areas – access through the Map menu;

Calculating animal population and standard error statistics for the selected areas of mapped distributions, and presenting these as tables and graphs – accessed through the Analysis menu; and

Calculating animal populations and standard error statistics for selected areas over a series of years and for wet and dry seasons, and presenting these as tables and graphs – also accessed through the Analysis menu.
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DATA ENTRY, EDITING AND DATABASE MANIPULATION MODULE
3.1 STARTING THE MODULE
The installation process will provide a desktop shortcut BASISIIDATA, which should normally be used to start the Data Entry Module. If this has been inadvertently deleted or moved, then using Window Explorer to run BasisII.exe will load the module with the opening screen shown on the right. 
3.2 DATASET SELECTION TAB
By default, the Tab opens with last used database loaded in the system, and the name of the file currently open is displayed at the top of the panel. Three buttons are provided: New to create a new blank database with no records; Open to load an existing database, using a standard Windows file selection dialogue box; and Save as to save the open file to a different name or location, again using the standard Windows dialogue box. Files cannot be saved to an existing filename to prevent overwriting data. Likewise New files must be given a new name, and not an existing one. The Save As button can be used, however to copy files to a different location. An open file does not have to be saved if its contents are changed - these are saved automatically. 
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Password Protection

A password is required to use any of the utilities which provide two access levels: User and Administrator. A standard User can enter, display and validate data, edit sightings in datasheet format; and an Administrator can edit all sighting records, alter transect details; manipulate databases, and export data for mapping. The appropriate password must be typed into the box provided to confer the required user status. The password is case sensitive.
3.2.2 Multiple Users
BASISII data entry is NOT configured to implement network or multiple concurrent users. Sessions must be unique, and networked access to a single database will cause the system to malfunction. 

3.3 DATA ENTRY TAB
3.3.1 Overview:
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This Tab is designed for entry of survey sighting data by transect as recorded on standard hardcopy datasheets. This includes survey and flight information; transect details; flying heights; and animal sighting counts. All functions are accessible as a standard User.
Each major group of functions is located in a specific panel of the Tab (each with a numbered box in the illustration below), and cursor movement within each panel is by the Tab key or mouse. Values are only committed to the database by pressing the Enter keyin specific boxes – which are highlighted in blue, below. 
Initially, the data base currently open should be confirmed in the Current database Panel at the top of the Tab and the name of the data recorder entered in the box to the right. No data can be entered without this information. 
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Each group of values must then be completed in a specific order, as shown in the diagram below. Sightings cannot be entered unless the flight, transect and height information have been entered successfully.
3.3.2 Flight Panel (1)
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The flight panel contains flight information as set out on the top of the standard hard copy datasheet: survey name, season, date and time, aircraft and personnel details. The calibrated stripwidth must be entered for each observer. Season can be Wet or Dry, with 5 of each available to allow for multiple surveys per season. Unless a new file is opened in the Dataset Selection Tab, the data displayed are taken from the last data entry session, and are not User editable
. New details can be entered using the New button and saved using the Save button. If the Save button is not used, then the information entered will be lost. No height or sighting data can be entered unless there is already existing information in this flight panel or new information has been entered and saved.

3.3.3 Transect Panel (2)
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Unless a new file is opened in the Data Selection Tab or new flight information is entered and saved, transect data displayed are taken from the most recent entry session. New transect information can be entered using the Find button to select from the reference list of transects in one of two ways after the New button is used: a) by choosing from a predefined pick list which can be searched by entering all or part of the required name in the dialog box produced by using the Find button; and b) by using the find button to display a list, highlighting the required name, and pressing the enter key. The transect name and coordinate information is loaded accordingly. Spacing in minutes and start and ending coordinates must be either confirmed by using the Save button, once the start and finish times are provided; or they can be changed by altering the values shown in the relevant boxes, and then save using the Save button. Transect spacing can only be 1, 2, 3, 6, or 12 minutes. 
If the transect is not available in the Find Dialogue box list, its details must first be added to the predefined reference list using the Transect Reference Tab. Then it can be entered into the Transect panel as described above.
3.3.4 Height Panel (4)
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Data can only be entered into the height panel if Flight and Transect data are present or have been newly entered and saved   - if the save button in either flight or transect panels has black rather than grey letters, then the they must be used to save the relevant data before the height panel data can be used. 

Height data for the whole transect should be entered before the sightings data are entered, this is to allow average heights and corrected strip widths to be calculated prior to the sighting data, thereby allowing the appropriate corrections to be made to the raw sighting values. 
Height data must be entered in a specific order: 1) the total number of height records in the transect must be entered into the blue Pos. Counts box on the left of the panel, and the data committed to the database by pressing the enter key. 
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This will populate the blue Pos. Left box in the centre of the Panel, and also turn the three intervening boxes white – indicating that values can be entered into them. These boxes contain the and combined strip width which is populated from the observer strip widths entered in the flight panel, an the nominal height (which is usually be 300, but can be changed if necessary) and then a position box, with a blue height box to its right. 
Height records are entered by typing the position in minutes (or decimal minutes) which must be between 0 and 60, using the Tab or mouse to move to the Height box, then typing the height value for that position, and using the Enter keyto commit the value to the data base. This action will reduce the Pos. Left Value displayed by 1, and reposition the cursor to the Position box. The remaining position and height records may then be added, using the Enter keyfor each height, until the Pos. Left counter reach zero. At this point, an average height and corrected strip width is displayed, and no further heights may be added. Heights must be between 200 and 400 feet
3.3.5 Species Observations Panel (4 and 5)
[image: image68.png]


Sightings data can only be entered if the Flight, Transect and Height data have been entered and saved. If the height boxes are not greyed out, then sightings cannot be entered. There are two ways of entering sightings values: a) using the Quick Pick panel (different font) (4), which requires codes and sighting values and b) using the Animal Pick panel which doesn’t require codes. The Undo button at the bottom in the Tools Panel (6) which removes the last sighting value entered and recalculates the sightings left and total sightings count.
3.3.5.1 Using Quick Pick Panel
The Quick Pick panel is intended to mimic the data entry procedures used in the previous GWBASIC data entry procedures, to make the transition to this new data entry suite as easy as possible. The data entry sequence is shown below. 
First, enter the number of sightings recorded for a specific position, and press the enter key. This populates the sightings left box at bottom of section with the number entered, and the cursor then moves down to the Position box. For each sighting, enter position
, then highlight side and whether in strip or not (these remain at previous setting unless changed). The cursor can be moved using the tab key or the mouse. 

Then enter a species code, followed by the number of animals seen, again using the tab key or the mouse to move the cursor. Pressing the enter keyin the number box commits the sighting to the database, repositions the cursor in the Code box and reduces the value in the sightings left box at the bottom of the panel by one. Continue entering the codes and animal numbers for the remaining sightings for that position until the sightings left value reaches zero. The cursor is then repositioned in the sighting count box. No further sightings values can then be entered unless a new sightings count and position values is entered at the top of the panel. The total number of sightings is displayed at the bottom of the panel.
3.3.5.2 Using Animal Pick Panel
The animal pick Panel replaces the need to enter species code and Animal number in the Quick Pick. It is, however, still necessary to enter values for the sightings count, position site and strip. Once these have been entered, and the animal numbers can be entered into the relevant species box, followed by the enter key, until the sightings left value reaches zero.  
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Note that there are some ‘spare’ species boxes. These have codes pre-assigned as shown and can be used to enter data for animals or other sightings that are not part of the standard survey system. Though the names Spare1 Spare2 etc cannot be changed, they can be readily identified in the database from the code. 

3.4 DISPLAY AND EDIT DATASHEET TAB
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Overview

This Tab, one of two available for displaying and editing data, is designed to closely mimic the standard hardcopy data entry sheets to facilitate data checking and editing. 
Data for a single transect are displayed at a time, identified by year, season and transect name. Sighting and height records can be edited with standard User privileges, and the data displayed can be printed.
.

3.4.2 Current Database Panel (1)

By default, the last transect entered is displayed. A transect Find Button provides a pick list of defined transects similar to that available in the Data Entry tab. The Transect name Year and Season can also be specified in the boxes. Once defined, the selected transect is displayed using the Show Datasheet button
. Alternatively the Set Row as Active button in the Transects Data Tab can be used to load a transect already in the database, so that it can be displayed printed, edited or mapped. 
3.4.3 Flight, Transect and Display Panels (2 3, and 4)
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These panels display flight information, detailed transect data and sighting and height data for a single transect. Printing and Editing Functions are activated using the Tools Panel (5) at the bottom of the Tab. All Users can display, edit and print the data. The row display order can be sorted by clicking at the top of a column. Clicking again will reverse the sort order. 
If editing functions are activated, the panel borders change colour, and all cells within such panels that are not greyed out can be edited by placing the cursor in a cell, changing values and pressing the enter key. Values are NOT changed unless enter key is pressed. Rows can be deleted by clicking on the grey cell to the left of each row, thereby highlighting the entire row, as illustrated in the left hand panel, and using the delete selected row button in the tools panel. Rows can be added to the height section by placing the cursor at the bottom of the list, and typing positions and values. 

Edits are saved to the database using the Save Edits button in the Tools Panel (5). Until then, the original unedited data can be redisplayed using the Show Dataset button in the current database panel.
If height values are changed, a message box appears when the edits are saved, asking whether mean heights and corrected strip widths should be recalculated. If confirmed, a further dialogue box asks for the value of the nominal height (usually 300 feet).
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Printing the selected records is implemented using the Print button, which provides a popup window with a print preview, and a toolbar with a range of standard utilities, including View refresh, Printer Selection, Print Layout, Page setup, and View Zoom. Each Icon can be readily identified by placing the cursor over it, and waiting for the tool tip to appear. 

In addition there is an Export facility which allows the selection to be exported either as an Adobe pdf file, or directly into an Excel Spreadsheet for subsequent analysis or checking  
3.5 VALIDATION TAB

3.5.1 Overview

The Validation Tab is used to compare species totals calculated from entered data with totals independently calculated from the datasheets. Like the Datasheet Display and Edit, only one transect can be validated at a time. This tab is accessible to standard Users. 
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Using the Panels 

As with the other Tabs, the open database is shown in  the Current Database Panel (1).

Transects are defined using the Data to be Verified Panel (2), either by i) using the Find button, present in other Tabs, which will open a dialog box, from which transects can be selected, or ii) entering values for name, season and year in the boxes provided. 
Records can be selected according to whether they are for sightings inside or outside the observation strip.
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Data for the transect so defined is loaded for validation using the Load Data button. The number of records being validated will then be displayed, and the Verify Totals Button will activate once the data has been loaded – this may take some time if there are a large number of records in the transect. Dots will appear in the Species Observations Panel (3) representing the number of digits in the totals calculated from the database entries. 
Validation is a then a two step process: firstly the totals calculated from the datasheet should be entered in the appropriate species boxes; and then the Verify Totals button in the panel above should be used to display the totals as calculated from the database. The Verify Totals button is only enabled after the transect data has been successfully loaded using the Load Data button. 
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Once the database totals have displayed, a message indicating the number of errors is displayed, and the cells with error are highlighted in pink. By default the Display and Editing Datasheet tab will be populated with the transect data being validated when the verify button is used, to facilitate corrections.  Once the validation process has found no error, the records will be flagged as validated in the Editing and Transect Data Tabs.
3.6 TRANSECTS (DATA) TAB
3.6.1 Overview
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 The transect tab is for viewing, editing, printing and mapping the transects within the open database for which data have been entered. The major purpose is to check for outlier locations caused by data entry coding errors – were a miscoded entry will show up as an isolated or unusually positioned sighting. 

The majority of transect details will usually be taken from the fixed table of characteristics accessed by the Find button in the other Tabs, and will not require editing. Only those transects with manually entered coordinates may need checking. Transect records can be viewed, mapped or printed by standard Users, but data are NOT editable until the Edit Button provides access to editing capability, which requires Administrator privileges.
3.6.2 Using the Panels 

As with the other Tabs there are a number of panels:  a Current Database Panel (1) showing the name of the open database The Search Panel (2) for transect selection, the List Panel (3) with the transect data displays and the Tools Panel (4) used to activate editing, mapping and other utilities. 
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The Search Panel (2) provides the means to select which transects within current database are displayed. By default, the search boxes are blank and so all transects in the database are shown, one for each row. Specific transects can be selected for display by typing all or part of a survey name into the survey box, by highlighting a season, or all seasons, or by entering a year into the Year box. Using the Update Selection button will display all those transects that meet the selection criteria entered into the boxes. An empty box means no selection criteria will be applied for that parameter. 
The List Panel (3), displays the details entered using the Data Entry Tab for each transect selected for display. These details include all associated flight information (aircraft, survey personnel, flight date and times, etc) and all transect parameters – coordinates, spacing, season, year, survey name and transect name. 

The display is colour coded into three sections: 

i) a blue section consisting of the first four columns holding the data used to ‘index’ the sighting records: Survey, Year, Season, Transect name, and SessionID. The Session ID is attached to each sighting record in the database, and is used to ensure that each sighting record is unique. 

ii) A white section which contains all the remaining data. 

iii) A Validation check box which indicates whether all the sighting records in each transect have been successfully validated. 
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The transect records can be sorted by any of the visible columns, by double clicking on the grey column header, which sort the data according to ascending order on the column used. Double clicking again will reverse the sort order. 

A row can be selected by clicking on the grey cell at the beginning of a row, which highlights the row. If the ‘Set row as Active Transect’ button in the Tools Panel (4) is then used the transect will be automatically loaded up into the Data Entry, Datasheet and Data Listing and Tabs, replacing whatever transects were previously loaded in them. The Active transect will also be loaded into the ID box ox the Validation, but the values for the species totals  must be loaded manually using the Load Data button
The Active Transect name, season and year are displayed at the bottom of the Module window. This selection determines what appears by default in the other tabs (Data Sheet Edit, Transect Data, Data List and Edit and Validation) when moving between when moving between them, which resets the records displayed to be those from the active transect. 

All the records displayed can be edited, once the Edit Button in the Tools Panel (4) has been used to enable editing. This button is only available if the Administrator password is entered in the Data Selection Tab, and allows all the data in the white columns to be edited by placing the cursor in a cell, changing the value and pressing the enter key. Edits must be saved using the Save Edits button. 
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Entire rows can be deleted by selecting a row and using the Delete Selected Row button in the Tool Panel. Deleting a row also deletes all associated sighting records from the database, and requires confirmation in the message box produced. A deletion cannot be undone.

The index columns (in blue) are an essential part of the database integrity: if an index value is changed, all the sighting records with that Session ID will also need to be changed. The contents of these columns must therefore be edited by highlighting a single transect and using the specific Change Row Identifier button in the Tools Panel.
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This will produce a new dialogue box which can be used to change Survey, Year, Season, Transect (using the Usual Find button, or by typing its name), and spacing. The Update button revised the TransectID index code, and the OK button modifies all the sighting records for that transect, and commits the changes to the database. Changes are only permitted if they would not a) lead to duplicates being created, or b) result in transect names and characteristics incompatible with those in the reference transect database, in which case the changes are not made. 
Note that this Tab cannot be used to define new transects which must be done using the Transect Reference Tab, 

The Tools Panel (4) also provides a Print button which prints all records selected for display, which works in the same way as the print button in the DataSheet List and Edit Tab. 
3.7 DISPLAY AND EDIT LIST TAB
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Overview

This Tab is designed to provide a flexible display, editing and quickmap utility that accesses all records in an entire database file. Only display, printing and quickmapping functions are available to standard Users. Editing requires Administrator privileges. 
3.7.2 Using the Panels 

As with the other Tabs there are a number of panels:  a Current Database Panel (1) showing the name of the open database The Search Panel (2) for record selection, the Observations Panel (3) with the sighting records displays and the Tools Panel (4) used to activate editing, mapping and printing.
The Search Panel (2) provides the means to select which records within the current database are displayed. By default, the search boxes are blank and so all records in the database are shown, one for each row. Specific transects can be selected for display using the Find Button (see section 3.3.3) to select from the reference dataset; or by typing all or part of a transect, survey or recorder name into the corresponding box, by highlighting a season, or all seasons, or by entering a year into the Year box; or by entering an animal code in the Animal Code box. Using the Update Selection button will display all those transects that meet the combination of selection criteria entered into the boxes. An empty box means no selection criteria will be applied for that parameter.  A further Animal Species display filter is available in the Tools Panel (4) which uses animal names rather than codes (using this with the animal code filter will mean no records are shown unless the code matches the species name). 
Note that the selections made in the search box will temporarily override that made using the Set as Active Transect button in the Transect (Data) Tab. The Active Transect selection is reactivated by moving briefly to another Tab and then back to this one.
Selected records are displayed in Observation Panel (3) and can be sorted in ascending or descending order by double clicking on column header. Double clicking again will reverse the sort order. Records are colour coded into three categories: 

i) a blue section consisting of the first four columns holding the data used to ‘index’ the sighting records: Survey, Year, Season, Transect name, and SessionID. The Session ID is attached to each sighting record in the database, and is used to ensure that each sighting record is unique. 

ii) A white section which contains all the remaining data attached to the record, including average heights and corrected strip widths, and a Database ID number.

iii) A Validation check box which indicates whether all the sighting records in each transect have been successfully validated

Records can be edited once the Edit Button in the Tools Panel (4) has been used to enable editing, which also changes the colour of the editable panel border. This button is only available if the Administrator password is entered in the Data Selection Tab, and allows all the data in the white columns to be edited by placing the cursor in a cell, changing the value and pressing the enter key. Edits must be saved using the Save Edits button. The data in the blue columns cannot be edited in this Tab – changing these indexing values can only be done in the Transect (Data) tab
Entire rows can, however, be deleted by clicking on the grey cell to the left of each row, thereby highlighting the entire row, (see Datasheet editing section for illustration) and using the Delete Selected Row button in the Tools Panel (4). 
The Tools Panel (4) also provides a Print button which prints all records selected for display, and a Mapping which provides a quick map of the locations of the selected records. If no selection criteria are provided in either of the Search or Tools Panels, then all sighting locations will be plotted in a new window as illustrated below (left).  The animal filter button can be used to map the locations for sightings of a single species only, as illustrated below right for Elephants in 1999 

By default the map produced will zoom to the extent of the selected sightings. This can be changed using the buttons at the top of the Map Display Window to zoom and pan, as well as zoom to full extent. The map can be copied to the Windows Clipboard using the Alt and Prnt Scrn buttons together, and from there to other applications using Edit Paste within the destination programme.
[image: image83.png]Selectthe layers o remove fom the View

1934 Dip Season Survey Stiatfication

Cortroled Hurting Areas
1934 Dip Seasors Cattle (No/sq K]
Botswana





Changing the selection of record displayed will not currently refresh the map. Instead the Map window must be closed and reopened with the new selection criteria in place. This is a system constraint, and may be addressed in future versions
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TRANSECTS REFERENCE TAB

3.8.1 Overview

The Transect Reference Tab provides the means to display, print and edit the default characteristics of each predefined survey transect. Editing is only permitted for users with Administrative privileges.
Using this Tab is the only way that new transect can be added to the system. Transects can be vertical or horizontal (east west or north south) and can run in either direction.

The default reference characteristics have been provided by DWNP: name, start and end coordinates, spacing and season. A full set of transects has been provided for each season so that season specific spacing and coordinates can be defined. 

3.8.2 Using the Panels

The top of the Tab provides a Search box (1)  into which all or part of the desired transect should be typed, to select all reference transects conforming to the search criteria entered. These will be displayed in the Reference Transects Panel (2). If nothing is entered in the search box and the enter keyis used, the entire reference dataset will be loaded into the Tab. Records can be sorted in ascending or descending order by double clicking on column header. Double clicking again will reverse the sort order. 
Selected records are edited and printed using the Panel at the bottom of the Tab (3). Using the Edit button (with the Administrator password entered in the Data Selection Tab) activates the editing functions. All cells in the panel bordered with pink can be edited by placing cursor in a cell, changing the values, and then using the enter key. Values are NOT changed unless Enter keyis pressed. Edits are only saved to the database when the Save Edits button is used.
Entire rows can be deleted by clicking on the grey cell to the left of each row, thereby highlighting the entire rows, (see Datasheet Editing section for illustration) and using the delete key. 

Rows can be added by placing the cursor in the bottom (empty) row, then typing in values whilst they are editable (i.e. the panel is bordered in pink), and then using the Save Edits button. Duplicate names will be allowed but they must have different seasons associated with them. 

3.9 SURVEY IMPORT/EXPORT DELETION TAB
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 Overview 

 This tab serves two major functions: firstly for exporting survey records into the correct format for subsequent import into the Mapping and Analysis module; and secondly for moving records between databases. Records are identified by survey and listed by transect, though any operation affects all the sighting records associated with each selected transect. 

This Tab is only available to users with Administrator privileges and should be used with great care as it can be used to permanently delete records. It is essential that backups be made before any changes to existing databases are made. The Data Selection Tab can be used for this purpose – by Opening a database and Saving As to a different location.
3.9.2 Using the panels

The export functions are implemented from the panels on the left hand side of the Tab: a Current Database Panel (1) which shows the file and pathname of the open database. The Selection Panel (3) provides the way of specifying the criteria to determine which transects are displayed in the Left List Panel (5). The Search criteria can be used to specify an entire survey (using all or part of the survey name in the Survey box) or by highlighting a year or season. If no search criteria are provided, all transects in the database are displayed.
The selected transects are displayed using the View Selection button. Records can be sorted by clicking on the grey column headers. Clicking again will reverse the sort order.
Using the Export button then creates export .dat file of all the validated records for the transects displayed, for subsequent import into Mapping and Analysis package. It is emphasised that only validated records will be exported. Because the Mapping and Analysis Package is designed to use files containing data for an entire survey, transects for several surveys should NOT be exported to a single export file as any observations with in the same positions for different surveys will be added together and not averaged. It would however be possible to use this utility to combine several surveys covering different areas into a single dataset for a particular season. The surveys would have to have similar search criteria (either survey name, season or year

The .dat files are produced in the format set out in Table 1 below

Table 1: Export Data File Structure

	Name
	Description

	X-COORD
	Longitude of the observation

	Y-COORD
	Latitude of the observation

	ZUNTR
	 the observed count

	STR
	the transect spacing

	WIDTH
	the observation strip width (both sides combined)

	TRANSECT
	 the transect name

	SPECIENBR
	the Species Code

	SPECIE
	 the Species names held in the database module.


This panel can also be used to delete selected transects for a year, season or survey from an existing database – and unlike the other tabs many rows can be deleted at once. Using the Delete from Current Database button in the Panel (7) at the bottom of the Tab will DELETE ALL TRANSECTS SELECTED FOR DISPLAY (including those outside the limits of the display window), and not just the highlighted row
The Panels on the right of the Tab specify a second database from which selected transects and their associated records can be imported into the current database (displayed on the left). The right List Panel (6) shows the transects in the database opened using the Open button in the Import Database Panel (2). The actual transects displayed are determined by survey (all or part of the name) or season and year values entered in the Import Selection Panel (4). Records can be sorted by clicking on the grey column headers. Clicking again will reverse the sort order. Individual transect records can be deleted form the display by highlighting the row and pressing the delete key. These will NOT be deleted form the database.
Using the Import button will copy records for selected transects to the ‘current database’ in left hand panel. Records are copied not moved, so the originals remain in the import database. If records with the same transect names are already present in destination database, only those records with non-duplicate SessionIDs (i.e. different spacing/season/survey/years) will be imported into the current database unless confirmation to overwrite duplicates is given in the message boxes that appear when duplicate transect names are detected. 

4 THE MAPPING MODULE
4.1 STARTING THE MAPPING MODULE
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A shortcut to start BASISMAPPING is installed onto your computer’s desktop. Provided Arcview has been properly installed and registered, double clicking the shortcut (or the project file c:\basis\basis.apr using Exlporer) will also start the programme, to produce an opening display with a map of Controlled Hunting Areas and the National Boundaries. 

If Arcview has not been properly registered with Windows, then these simple methods will not work, and you will have to start Arcview 3.2, then open the project file (c:\basis\basis.apr). If BASIS is opened in any of the three preceding ways, the project (i.e. the actual programming that makes BASIS work) is ‘locked’ and cannot be accessed or changed.
 

The Mapping and Analysis Module functions are accessed using three major menus, summarised in Table 2.
4.2 Data Used
The survey data used covers the period from 1987 to 2006 and is originally derived from the binary transect data produced by the original data entry suites. The these raw data are held in DWNP archives, but are provided as import and GIS format files, with BASISV2.

BASIS allows several different methods of population analysis and error estimation, in addition to the standard “Jolly2” technique used to date. The programme also provides the facility to produce trend lines for changes in animal populations over time. Details of these techniques are discussed in the Appendix. They require that the existing transect-based survey data be converted into grid cell format – which is accomplished in two stages: first exporting the raw data from the data entry and editing module using the Import/Export Deletion Tab; and then importing the resulting files from within the BASIS programme itself (see Section 4.4.1). 

Table 2: Summary of BASIS Menu Functions

	MENUS
	Menu Items
	Summary Function

	Utilities
	
	

	
	Import
	Import survey data

	
	Export
	Export display to word processor

	
	Print Setup
	Select and configure printer

	
	Print
	Print the displayed map 

	
	Exit
	Print Display

	
	
	

	Map
	
	

	
	Country
	Add Botswana Map to Display

	
	Districts
	Add District map to Display

	
	CHA’s
	Add CHA map to Display

	
	Parks and reserves
	Add Protected Areas to Display

	
	Analysis Strata (dry)
	Add DWNP Dry Season Analysis Strata to Display

	
	Analysis Strata (wet)
	Add DWNP Wet Season Analysis Strata to Display

	
	Wildlife Management Areas
	Add WMA map to Display

	
	User Defined
	Add a user defined map to Display

	
	Animal Distribution (Default Legend)
	Add an animal density distribution map to Display using default colours and classifications

	
	Animal Distribution (Custom Legend)
	Add an animal density distribution map to Display, using custom colours and classifications

	
	Survey Stratification
	Add Surveyed Areas map to Display

	
	Remove Layer
	Remove any one displayed map

	
	
	

	Analysis
	
	

	
	Theme
	Use an analysis stratum to define analysis area

	
	Shape
	Draw a shape to define analysis area

	
	Circle
	Draw a circle to define analysis area

	
	Clear Selection
	Clear selections

	
	Population Estimate
	Produce Statistics Tables and Graphs of animal populations within selected area

	
	Population Trends
	Produce Statistics Tables and Graphs of animal populations within selected area for a series of years and for wet and dry seasons.

	
	
	

	Help
	Arcview Help
	Arcview Help

	
	About BASIS
	Contact numbers and developer details


4.3 What’s New in Version 2.0
For those already familiar with the BASISV 1.0 Analysis and Mapping Module, the following list of modifications made to Version 2.0 may be helpful

4.3.1 Data Import
The import process remains the same as in version 1.0, though the files produced by the new Data Entry and Edit Module. The original utility is retained in the file catalogue just in case sighting record files in the old binary format need to be converted to the BASIS format.
4.3.2 Mapping

Livestock Biomass is now provided as an additional mapping and analysis variable. Any columns added manually to the ArcVew attribute file (.dbf) after import can now be mapped and analysed. It is essential however that the row order is not changed.

Species biomass has been added to the mapping, estimate and trend options, which is accessible from corresponding selection procedures

4.3.3 Population Estimates
Estimation is no longer limited to a single species at a time, and population estimates for several species for a particular year can be made at a time, by selecting their names in the selection dialogue box. The results are displayed sequentially in the Population estimates table. Note that the more species selected the longer each estimation will take.
A button has been provided in the results table to provide the summed population for the whole area analysed. The data are provided in a pop-up message box, from which the results can be copied to the Windows clipboard and thence pasted to any application.
Potential populations are now only provided if more than 90% of the area analysed is actually surveyed. “Nodata” (-99) values are inserted otherwise, but these can be removed.
The return to view button in the Results window is now the standard return to previous arrow.
The results window column names have been drastically abbreviated to allow more columns to fit in a standard monitor window. Extra columns have been added to show the minimum and maximum estimated population within the area surveyed, using the 95% confidence limits derived from the lowest of the Standard Errors provided.

Several species can now be displayed in the plots.

4.3.4 Trend Estimation and plotting

Points can now be excluded from graphs and trends analyses. If only some rows are selected in the table, only those will be plotted and used to calculate the trends. If no rows are selected all rows will be used in the trend analyses. 
A separate window/message box has been added alongside the plots which provides details of slope, rate of change with significance levels, and 95% confidence limits. These can be copied to the Windows clipboard and thence pasted to any application. 
Options are provided to transform the dependent variable (Y axis) prior to trend plotting, to linearise curves and improve the analysis capability. Several transformations are provided – log, square root and inverse, which are selected by a drop down menu in the plot window.
4.4 THE UTILITIES MENU
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This menu is used for importing new survey data; exporting displays to files for importing into word processors; printing; navigation between display windows; and closing down (exiting) BASIS

4.4.1 Utilities Import

This is the module for importing new aerial survey data, or for replacing existing data with new information. BASIS will import data from the standard transect spacings – 1,3,6, or 12 minutes – but not, in this version, from other – non standard spacings.

The module CANNOT be used to import the raw survey data, which must first be exported from the Data Entry Module (section 3.9.2), which converts the raw data into a form that Arcview can use. The structure of this file is also described in the Appendix.
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To import the files produced by the Data Entry Module click on Import, use the dialog window that appears to navigate to the folder containing the data file to be imported (e.g. C:\res), highlight the data file you want to import (e.g.botsd92.dat), and click OK.

A new dialog box will then appear requiring you to select the file containing the species codes. By default these files are in c:\basis\data\import and are called sn*.txt.

Note that there are a number of code files – each appropriate to surveys for different periods. They are simple ASCII text files and can be edited in any word processor, or in Notepad, and determine the species name assigned to each observation (which have changed a number of times since 1987). If these codes are changed for future surveys, a new species code file must be constructed containing the relevant information (see Appendix). These files also hold the species weights for calculating biomass, and columns which dictate whether each species should be included within the biomass and wildlife biomass calculations.
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Once you have highlighted appropriate file (snwet90-wet93.txt for dry season 1992 data) click OK. A third box will then appear which allows you to type in the Year (e.g. 1992). You do not have to enter a real date – any 4 digit number will do.

After you have entered a date and clicked OK, a final box with the choice of wet or dry season will appear.

Select one and click OK. 

The import process will then start and a message box will be shown when the process is complete. When it appears, click OK. Be patient, the import process is very complex and can take a long time – even a fast PC may take 1) minutes to import a single years’ data from a survey covering the whole country. You must allow it to finish before doing anything else.

The imported data  (e.g. 1992dry) will be an Arcview shapefile and have five component files with the same prefix – e.g. 1992dry. By default, they will all be located in c:\basis\data\animal. If imported files are assigned the same year and season as any files already in the animal folder, the old ones will be overwritten.
 

Once the data have been imported they are NOT comparable to stored in the sightings databases. Each data cell contains the observed animal density (number per square kilometre) in each analysis grid. To convert to estimated numbers per cell, you must multiply the density by the cell area (approximately 3.15*(cell size in minutes)2). 

4.4.2 Utilities Export

For those familiar with Arcview, this is the standard view export module. It allows you to save whatever is in the display window as a picture file that can be imported into most word processors and graphics programmes. The dialog box prompts you to choose file name which should be typed into the top box, a file location in the middle box, and at the bottom, an export format.  Several formats are available to choose from – the default is ‘WMF’ which produces large files, but has the advantage that is ‘rescaleable’ (i.e. its size can be changed once it has been imported into your word processor no loss of detail). If you want to keep the file size small, then select ‘JPG’.

4.4.3 Utilities Printer Setup
Again, this is the standard Arcview printer setup module, which allows you to select the printer you want to use, as well as the paper size.

4.4.4 Utilities Print

This is also the standard Arcview print module, which is used to print your display or any other widow that is open – such as any tables you may have produced. Remember to make sure that you have set up the appropriate printer and page size first, either using the printer setup module, or the setup tab in the print module. Note, this is rather slow – you may do better to take the window into a word processor and print it from there (see Section 4.6.3)

4.4.5 Utilities Exit. 
Use this to Exit the BASIS Analysis and Mapping Module
4.4.6 Utilities Back to View
This option is only available within the Result Tables Windows (see Section 4.7.3)

4.5 THE MAP MENU

[image: image91.png]



This menu provides the means to display animal distributions, as well as the surveyed areas and intensities and a range of possible analysis strata.

Whilst the original surveys were flown as transects, the use of new methods of error estimation (see Appendix, and Phase One Report) require that these original data be assigned to grids (or transect subunits), which vary in size according to the spacing of the original transects (1,3,6,or 12 minutes). The maps of the survey stratifications display the grid patterns derived from the transects flown.
4.5.1 Map Country, Map Districts; Map CHA’s, Map Parks and Reserves; Map Analysis Strata (Dry), Map Analysis Strata (Wet) and Map Wildlife Management Areas.

All three of these menu items operate in the same way: selection of each one will produce a map of the corresponding stratum.
4.5.2 Map User Defined
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If you want to display a map of a stratum other than those shown on the Map Menu, you can do so by using this menu item, which will provide an Add Theme dialog box allowing you to select the Feature Data Theme you want to display

[image: image93.emf]2 2

Highlight the file you want to map, left click OK and another dialog box will appear so you can add the name of the theme that will appear on the legend. Type in the name and left click OK.
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Note if you want to use the polygons in a user defined theme to analyse animal populations you should read the last paragraphs of Section 4.7.1.1 carefully.

4.5.3 Map Animal Distribution (Default Legend)
A left mouse click on the Map Animal Distribution (Default Legend) item will produce the Add Animal Distribution dialog box so you can choose the survey for which you want to produce a distribution map. The legends will be produced using preset colours and classifications. 
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Clicking OK on this will produce a second dialog box, listing the species you can map.

Select the species you want and click OK, a map will be produced in the display window, similar to the one shown below for Dry Season Cattle in 1994.
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4.5.4 [image: image96.png]Map Displ
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Map Animal Distribution (Custom Legend)
This item has been provided to allow you to easily change the colours and classifications used in the maps. It operates in exactly the same way as Map Animal Distribution (Default Legend) except that an extra dialog box will be produced after the Choose the Item to Map box, which allows you to choose the ‘palette file’ (*.avl) to use. 

Four such files are provided with BASIS in the \basis\data\tables directory– suitable for colour or black and white maps of biomass, or density maps. Use right hand window to navigate to \basis\data\tables, then highlight whichever one you want to use, and left click OK. 

If you want to use other colours or classifications, you may do so by generating your own palette files. This procedure is described in Section 4.6.2.

4.5.5 Map Survey Stratification
Clicking on this Item, like that for adding animal distributions, brings up a dialog box to select the survey year and season for which you want to map the survey analysis grid system (see below, which shows the map above, but with the survey stratification added). 
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Map Remove Layer
This item removes any of the maps from your display using the a dialog box that shows the currently displayed layers. 

This list is given in the same order as those in the display. You can remove more than one layer at once, by clicking on more than one layer in the list, whilst holding the Shift key, and then clicking OK.

 Note this is not the same as turning the display of a layer off by toggling the tick box (see below). Removing the layer deletes it from the view, and it can only be re-displayed by adding the layer to the display again using one of the Map Menu Items described above. 
4.6 DISPLAY MANIPULATION

4.6.1 Map Control
Zoom, Select, Pan, and Interrogate are activated using the buttons in the Toolbar above the display. These Button Functions are summarised in Table 3.

Table 3. Display Window Button

	Button and Label
	Function

	These buttons have an immediate effect if clicked BUT only work on active themes):

	[image: image5.bmp] Zoom to Full Extent
	Zoom to maximum

	[image: image6.bmp] Zoom to Active Theme(s)
	Zoom to limits of active layers (themes)

	[image: image7.bmp] Zoom to Selected
	Zoom to limits of selected areas

	[image: image8.bmp] Zoom In
	Zoom in to centre of display

	[image: image9.bmp] Zoom Out
	Zoom out from centre of display

	[image: image10.bmp] Zoom to Previous Extent
	Zoom to last display sale

	[image: image11.bmp] Clear Selected Features
	Unselect all selected polygons (features)

	These buttons toggle on and off and determine the function of the cursor when clicked on the displayed map. The function is activated when the left mouse button is clicked or the enter key is used. 

	[image: image12.bmp] Identity
	Show the data associated with the layer polygon at the location where the cursor is clicked on the map. Only shows data for the active themes. 

	[image: image13.bmp] Pointer
	Resizes graphics (e.g. added text) on map. Otherwise has no effect on map

	[image: image14.bmp] Select Feature
	Select a polygons from active theme (which then goes yellow). Can click and drag to draw a rectangle inside which all polygons of active layer are selected

	[image: image15.bmp] Zoom In
	Zoom in to location of cursor

	[image: image16.bmp] Zoom Out
	Zoom out from location of cursor

	[image: image17.bmp] Pan
	Move the whole map when left mouse button held down and cursor moved

	[image: image18.bmp] None
	Hold down left mouse button and drag to draw a polygon shape  for Selection

	[image: image19.bmp] None
	Hold down left mouse button and drag to draw a circle for Selection


The manipulation of the layers displayed can be done as in ordinary Arcview projects. Full details are available in the Arcview manual or the Arcview Help Menu. Displays are turned on and by clicking on the box at the top left of each layer legend. If several layer (themes) are turned on, then they are drawn in order so that the one at the top of the legend window is drawn last (and so may cover the ones underneath). Layers (themes) can be moved up and down the display, so changing the order in which they are drawn, by putting the cursor over the legend, holding down the left mouse button, and dragging the legend to its new position. 

Table 4: Activating and Displaying Layers (Themes)
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 Click Box at top left of Layer Legend so that tick shows
	Layer ‘Districts’ displayed. As many layers can be shown as you wish. Layers at the top of the screen are drawn last, so may cover ones lower down
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Click Box at top left of Layer Legend so that tick disappears
	 Layer ‘Districts’ not displayed
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	To make theme active: click on layer legend so it appears raised. Only polygons in active themes can be selected. Only active themes can be interrogated with the identity tool 
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	To make them inactive: click on layer legend so it appears flat and is not bordered with a black line


4.6.2 Changing Display colours and legends

BASIS displays the maps of animal distributions, survey stratification and named stratum layers (District, CHA’s etc) using a predefined set of colours and labels. You can change these if necessary using the standard Arcview utilities that are provided when the cursor is placed over a Theme or layer’s legend and left mouse double-clicked (A in the figure below). The are a wide range of options available, for which further details are available in the Arcview Help Menu (under Contents, Creating and Using Maps, Choosing Colours and Symbols). 
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In summary, to change a colour, double click the colour in the opening dialog box – the legend editor – to produce the Fill Palette Window. Click on the Paintbrush Button (B in the Figure) to produce the Colour Palette, and double click on the colour you want. Change any of the other legend colour boxes in Legend Editor, to produce the combination you want, then click on the Apply button. 

You can also use the Colour Ramps list ( C in the Figure, at the bottom of the Legend Editor) to change all the colours at once to a predefined scheme. If you click the little arrow to the right of the Colour Ramps window, a list of colour schemes appears. Click on any of these and the colours will change accordingly. A useful one for use on black and white printers is Grey Monochromatic – about a quarter of the way down the Colour Ramps list.

You can change the legend class intervals (the first column of numbers in the legend editor) or the labels (the second column of numbers). To change any of these numbers, place the cursor over the numbers you want to change, left mouse click, type in the new numbers. Then place the cursor in a different number cell and click there – if you don’t do this last click, Arcview won’t ‘remember’ your alterations.

The default colours used for the Animal Distribution Maps are stored in Arcview palette files - density.avl for colour density maps - and for the colour biomass maps, biomass.avl. There are also black and white versions. To load a different set of colours, either re-plot the map using Map Animal Distribution (Custom Legends) and select the palette file you want. 

You can generate you own palette files by using the Legend Editor to change the display colours as described above, and then clicking on the Save button (D in the Figure above), which will produce a standard file location dialog window. Type in a name for your new palette file, and press OK. It is suggested that you save new palette files in \basis\data\tables so that all your palette files are in the same place
.

4.6.3 Getting your Displays into Word
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The ‘official’ way of getting your maps into a word processor, such as Word, is to export a picture file from BASIS (using Utilities Export), then importing the file into Word (using Insert, Picture, From File). An alternative is to use the Alt key and Print Screen (sometimes Prnt Scrn) key to put the entire active BASIS window into the clipboard, and in Word, paste (Edit, Paste) the clipboard image into your document, making sure that the Float over Text box is ticked. If you then put the cursor over the pasted picture, left click to select the picture you will see the resizing ‘handles’ appear around the edge of the picture. If your computer is set up appropriately you will also see the Picture toolbar appear. If the toolbar doesn’t appear, click on View, Toolbars, and then Picture so that a tick appears next to the word Picture. Then go back and select the pasted map, and the Picture toolbar should appear. Click on the square symbol to the left of the parallel bars, and move the cursor to the resizing handle (the small black square) at the centre of the top edge of your map. Hold down the left mouse button and move the cursor down so that all the Arcview menus and toolbars disappear (cropping), then release the mouse button. If you wish, you could do the same at the bottom of the picture to remove the portion of the picture below the map. You should now have an image in your document that resembles the picture below – i.e. a map with its legend, that you can print, and save as a word document.

You may also wish to remove the grey widow with the legends, leaving just the map. If required, a word document (legends.doc) has been provided containing the legends matching the default palettes (see Section 4.6.2). You can open this file in word and then copy and paste the appropriate legend image into your document. If you want to resize the legend, left click on the image, and resizing handles will appear. Move the cursor to one of the corner ones, hold down the left mouse button and drag to the required size. Holding down the left mouse button over the middle of the legend image and dragging will allow you to move the legend to a new position.
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4.7 THE ANALYSIS MENU

[image: image105.emf]The analysis menu provides the means to calculate animal population statistics for selected areas of the map, to tabulate and graphs these figures and to export the results to other programmes

There are two types of analysis available – ‘Population Estimates’ for calculating population statistics for a series of features (CHA’s, Districts, etc) for a single survey; and ‘Population Trends’ for analysing surveys from several seasons and/or years, for a single selected area (which may be a combination of a number of features). Both utilities provide information for a single animal species at a time, in tabular and graphic form

4.7.1 Selecting an area to Analyse
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The first step in any of the possible analyses is to select an area to analyse. If you try to perform analyses without making a selection an error message will appear.

You can select an area in three ways: using a Theme (Districts etc), a circle or a polygon shape that you draw yourself:

4.7.1.1 [image: image107.emf]1) Enter Sighting Count for Position, Enter

2) Enter Position, Tab

3) Select Side

4) Select whether in Strip
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1) Enter Sighting Count for Position, Enter

2) Enter Position, Tab

3) Select Side

4) Select whether in Strip

5) Enter Animal Code, Tab

6) Enter Animal Number, Enter

Repeat 5 and 6 until Sighting Left is 0

Total sightings in transect shown
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Analysis Theme
Selecting and left clicking on Analysis Theme will provide a list of the different layers (themes) that you have currently displayed. Select one and press OK. If you want to use a theme for your analyses that isn’t shown, you will first have to display the theme using the Map Menu.

To select an individual feature, place the cursor over the polygon, and left click. The selected feature should go yellow. You can select several features by holding the Shift key whilst left clicking. The selected features do not have to be touching.

You can also effect these selections by using the Feature Select toolbar button (see Table 3) having first activated the theme (see Table 4) from which you want to select polygons for analysis. Two or more separate (discontinuous) areas can be selected by holding down the Shift key and left clicking once with the cursor over each polygon. 
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You can use any of the themes you can map using the Map Menu to select an area to analyse (see Section 4.7.2). You can also select polygons from a map displayed using the Map User Defined menu item. However, by default, the areas you select will be analysed as a single (combined) unit. 

If you want to analyse a series of separate polygons (see Section 4.7.2.1) you will have to make sure that there is an identity column in the attribute table (.dbf) called UID containing the identity labels for each feature, and that the name you have assigned to the theme is ‘Custom’(see Section 4.5.2). 

4.7.1.2 Analysis Shape
This Menu Item allows you to draw you own shape to enclose an area which you wish to select for analysis. Places the cursor to one side of the desired area and left click. Move the cursor and left click again. Continue until you have finished drawing the selection polygon, then double click. A polygon shape should appear surrounding the area you want to analyse.
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Note the square black ‘resizing handles’ which you can use to change the size of the drawn shape by placing the cursor over one of them (and the cursor will change shape to double ended arrows), holding down the left mouse button and then moving the cursor. You can also reposition the shape by placing the cursor over the lines (and it will change shape into a cross), holding down the left mouse button and moving the cursor.

4.7.1.3 Analysis Circle
This Item works in nearly the same way as Analysis Shape. Position the cursor in the middle of your desired area, hold down the left mouse button, and move the cursor. A circle will appear as you move the cursor, expanding around the initial cursor position. When you let the mouse button go, the circle will stop expanding. You can resize and move the circle in the same way as the shape described above.

4.7.1.4 Analysis Clear Selection

If you select a feature from a polygon theme it turns bright yellow and you will be unable to see what is underneath. When you use the Clear Selection Item, the yellow fill will disappear. If you do this, and want to do any more analyses, you will have to select your areas afresh.

4.7.2 Producing Population Analyses

4.7.2.1 Analysis Population Estimate

Population Estimate allows you to produce tables and graphs of population statistics from a specific survey for one or more animal species within a selected area, or areas. At least one map from the desired survey must be displayed.
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The first dialogue box displays a list of the layers being displayed in the order in which they are being displayed. In this example there are two with the same title – the first relates to the stratification map, the second to the cattle distribution shown in Section 4.5.5. Highlight one and click OK

[image: image110.bmp]The next box shows an alphabetical list of animal species available to analyse. Remember to use the scroll bar to move up or down the list if the species you want isn’t visible straight away.

[image: image111.png]


Highlight the species you want and click OK. Several species can be chosen, by clicking on each one whilst holding the Shift key. You will then be asked whether you want the calculations made for biomass. If you click the NO button, all calculation will be for animal numbers, unless no biomass values are available for a particular species, in which case the numbers values will be used
. A column in the results table (see below) will remind you whether the data displayed are biomass or numbers. The programme will now start to make its calculations – and various message and progress bars will appear at the bottom of the screen.

When the calculations are complete, a new window will appear, containing a table with a row of results for each of the features and species you have selected. 
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This table is quite wide, and so the column names have been abbreviated so that the table fits a standard monitor (see Table 5), and you may find it easier to activate the identity button [image: image26.bmp]  and click the cursor on a row to produce the table in a more easily visible format. Note that you may have to enlarge the identity table to see all the data in it. 
The contents of the table are described in Table 5 below. There is a lot of information available, and some care should be taken in interpreting the results. In particular, it is very possible that some of the selected area was not surveyed. Two population estimates are therefore provided: that for the area actually analysed (Estimated Population), and, providing more than 85% of the area has been surveyed, that calculated for the whole of the area selected (Potential Population). 

If less than 85% of the selected area was surveyed (shown in the Percent Sampled column) then the Potential Population may be unreliable, as there is no guarantee that the surveyed area was representative of the selected area, and the Potential Population is not provided 
 and replaced by -99 (the ‘nodata’ value). 

Table 5: The Population Estimate and Population Trend Results Table

	Short Name
	Full Column Name
	Description

	Species
	Species
	The animal species or item analysed

	Year
	Year
	The year of the survey

	Season
	Season
	Dry or Wet Season

	Indentifier
	Identifier
	The identifier for each polygon (District, CHA etc) in the selected area

	Km Sel
	Area Selected(sq km)
	The size of the selected area

	Km Anal
	Area Analysed (sq km)
	The area of the analysed cells within the selection. Some of the area selected may not have been surveyed (you can check by mapping the survey stratification). All cells with their centres inside the selected area are analysed

	% Anal
	Percent Analysed (%)
	The proportion of the selected area that was included within the analysis

	P1
	Animal/Biomass
	Set to B if data Units are Biomass and A if data Units are Numbers

	Estimated
	Estimated Population
	The estimated population within the analysed grid cells

	Density
	Population Density
	The calculated animal density within the analysed grid cells.

	Potential
	Potential Population
	The estimated population within the entire selected area. This is extrapolated from the density for the surveyed area, and so assumes that the whole selected area has the same density as the cells analysed. Only provided in more the 85% area surveyed Treat this figure with care.

	% MSE
MSE N

MSE 95CI%
	Marriott (%SE), N, and 95% CI (%)
	The percentage SE of the estimate from the Marriott method (see Appendix), with the number of cells (N) and the associated 95% Confidence Interval as a %. This applies to the Population and Density estimates 

	% JXSE

JXSE N

JXSE 95CI%
	Jolly X (% SE), N, and 95% CI (%)
	The percentage SE of the estimate from the Jolly method assuming east west transects, with the number of transects (N) and the associated 95% Confidence Interval as a %. This applies to the Population and Density estimates This is the one that has traditionally been used in population estimates (see Appendix)

	% JYSE

JYSE N

JYSE 95CI%
	Jolly Y (%SE), N, and 95% CI (%)
	The percentage SE of the estimate from the Jolly method assuming north south transects, with the number of transects (N) and the associated 95% Confidence Interval as a %. This applies to the Population and Density estimates (see Appendix)

	Est Max Pop
	Upper 95% CI Population
	Upper limit of population estimate ( as opposed to potential population) calculated 95% Confidence interval based on the lowest of the calculated Standard errors. As all SE’s are highly conservative this is permissible.

	Est Min Pop
	Lower 95% CI Population
	Lower limit of population estimate ( as opposed to potential population) calculated 95% Confidence interval based on the lowest of the calculated Standard errors. As all SE’s are highly conservative this is permissible.

	
	
	


The Jolly and Marriot methods give the same results, and you should not be worried if the calculated densities generated don’t exactly match those produced by earlier analyses – this is because these results are generated from grid based rather than transect data.. Usually, however, the two sets of results should be within a few percent of each other (See Appendix). 

4.7.3 The Results Table Window

The Table Results window is different to the map display window and has some different buttons and only one Menu. This Utilities Menu allows you to return to the map display (Back to View). This action will NOT close the Population Estimate menu, and you can return to it at any time by using the Display Window Utilities Menu item To Results Window or the back to View Button (see Table 6). 

The Utilities Menu also has the Print Setup, Print, Export and Exit Items that the equivalent Display Window Menu has, and, except for the Export Item, have exactly the same functions (see Section 4). The Export Item allows you to save the Results Table to a file in either Dbase, INFO or Text format. This may not be a function you will use often as BASIS has the ability to export the results directly into Excel using the DDE Export Button (see below).
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The Results Window buttons are described in Table 6. In addition to the standard Arcview table buttons, a sum button is provided which produces a Message box containing the sums of each species analysed for total area analysed. These results can be copied to the clipboard using the button provided, and then pasted into any other application from there. 

A row deletion button is also provided to remove any rows with missing value Population Estimates that are produced because estimates were requested for areas which were not surveyed. 

The two buttons describe in bold type are particularly important to BASIS users – the Create Chart and DDE Export buttons.  

Table 6: the Results Table Window Buttons

	Button
	Function

	[image: image27.bmp]Back to View
	If clicked will take you back to the map display

	[image: image28.bmp] Select all rows
	If clicked will select all table rows

	[image: image29.bmp] Unselect All Rows
	If clicked will deselect all table rows

	[image: image30.bmp]Switch Selection
	If clicked will swap selected and unselected rows

	[image: image31.bmp] Create Chart
	If clicked will start the process of producing a graph of the results in the Table (Section 4.7.4)

	[image: image32.png]


 DDE Export
	If clicked will start the process of exporting the table to an Excel spreadsheet (Section 4.7.5)

	[image: image33.bmp] Identity
	Changes the function of the cursor when position over the table. Clicking a results row will produce a window with the results for that row in a more easily readable format

	[image: image34.bmp] Pointer
	Changes the function of the cursor to pointer

	[image: image35.emf]

Sum Columns
	Will produce a message box containing sums of appropriate columns in selected rows

	[image: image36.emf]

Delete nodata rows
	Will delete all rows with nodata (-99) values in Estimated Population Column
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Create Chart Button 

Clicking the Create Chart button in the Results Table Window toolbar will bring up a dialog box asking you to choose which results you want to graph. 

To produce the graph, highlight your choice with the cursor, and click OK. Be careful which one you choose, as they will sometime give quite different results. You need to fully understand what each option means before you make your selection – they are described in Section 4.7.2.1 above.

By default, data from all the rows will be plotted. If, however, you only want to plot some of them, hold down the Shift Key and left click over each row you want to plot before using the Create Chart button.

The graph will appear in a new window. On some computers it may then disappear again immediately. Don’t worry, as you can easily find it by looking on the windows task bar [image: image37.png]#stat| | B @ 5374 || Main | B9~ WRL1823 tmp - Mic..| B basismanual doc - Mi. ||, Botswana Aerial ..l Basis




 

(probably at the bottom of your screen)  Just left click on the [image: image38.png]Basis



 button and your graph will reappear.
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The graph will show your results as bars, with 95% Confidence Interval bars, which are taken from the lowest of the three standard errors calculations in the Population Estimate Results table.

There are three buttons below the graph: Export Image, Copy Image and Properties. Left clicking the Copy Image button will place the graph in the Windows clipboard, from where you can paste it into another application, such as Word (see Section 4.6.3). 
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The Export Image  button allows you to save the graph as a file that can be inserted into applications like Word. Three types of export file are supported, all of which can be inserted into most applications. The one that uses the least disk space is JPG-JPEG. Clicking the button produces standard Windows Save As file dialog box, which lets you choose a location to save the graph picture file, and give it a name. 
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If you are not satisfied with the text provided in the graph, you can modify it.

The third button - Properties – produces a dialogue window that allows you to change the axis titles on the graph, as well as insert a Title at the top of the graph. Simply type in your desired text in the appropriate box, and click on Apply Now. The Fonts Tab allows you to adjust the fonts of each type of Title.

Once you have assigned the Titles and fonts you want to use, you can then Export or Copy the graph as described above.
4.7.5 [image: image119.png]Clear

Clear Al

Spesies
Vear
Seasin
dertier
K Gel
Kmanal
% Aral
BT
Esiivaied
Densty
Fotertial
GMsE
HEEN
[T
% IEE
HSEN
SR
e
TSEN
TS
Max s,
HinEst




The DDE Export button 

The DDE Export button allows you to transfer the Results Table directly into Excel, without having to first save the table to a file on your hard disk (DDE stands for Dynamic Data Exchange. 

[image: image120.emf]

You must, however have Excel running before you use the DDE Export button. If you don’t, an error message will appear. You should then start Excel and try again.
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If you do have Excel running, left clicking the DDE Export button will bring up a window allowing you to chose the table columns (fields) to transfer to Excel. Hold down the left mouse button and click on each column name you want to export, then click OK.

Once in Excel, you can modify the table as you wish, then either save it to a file, or copy it to the Windows clipboard (highlight the cells you want to copy, then Edit, Copy) and Paste (Edit, Paste) the table into another application, such as Word, where you can put it in the same document as the graphs and maps discussed above.
4.7.6 Analysis Population Trends 

This Menu Item is for analysing surveys from several seasons and/or years, for a single selected area and producing tables of results and graphs with trend lines. Unlike Analysis Population Estimate, Population Trends does not provide population statistics  for a number of different Theme features (e.g. Districts or CHA’s). Rather it provides the means to look at changes in an animal’s population over time for a particular region. This region is selected in exactly the same way as for Population Estimate, and in the same way, several Theme features can be selected. However, one set of statistics is produced for the selected area as a whole (even if it is made up of several features), but for the set years and seasons chosen. Several years, or the all the years available, can be chosen.
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This facility works in a very similar way to the Population Estimate utility – first make sure you have selected a feature (or several features) to analyse (see Section 4.7.1).
Clicking on Analysis Population Trend will then produce a dialogue window that has two boxes.  one to select a single species for analysis; and one to select the years for your desired analysis period  (hold down the Shift key and clicked on the years required). The years displayed will reflect the data you have imported into the BASIS system. 
A drop down menu lets you select which seasons you want to include in your analyses. You can select dry or wet seasons, or both, or the annual means. 
There is also a check box which will let you analyse biomass values rather than population numbers. 

Once you have made your selections, click on OK, and the analyses will begin. The more years you have included in your range, the longer the analysis will take. 

The table produced and the window in which it is displayed have precisely the same format as those described above for the Population Estimate output (see Section 4.7.3 for details). The only difference is that each row represents a different survey date, and not a different area. Missing values (where no surveys were flown) are shown as values of –99.
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As with Population Estimate, the Population Trend results window allows you to export the table generated to Excel, via the DDE Export button (see Section 4.7.5), or to a file in Dbase, INFO or text format, via the Export item on the Utilities Menu (see Section 4.4.2)

[image: image123.emf]

You can also produce charts of selected rows via the Create Chart button (see Section 4.7.4). If you don’t select any rows all of them will be plotted. Clicking the button will bring up a window so you can chose which data to plot. As with Population Estimate, you should be careful which you chose (see Section 4.7.1). This is then followed by the window asking you which data (population estimate, density etc) to plot, as before.

If you have elected to perform analyses for both seasons or for the annual means, an additional widow will be produced before the graph is generated, asking you to select which data series to plot. Highlight one and click OK to produce the chart.

If you chose Both, then dry and wet season data will be plotted, but you will not be able to plot the trend lines. A drop down menu allow you to transform the Y axis (log, inverse or square root) to see if the plots have a more easily discernable trend when the animal variable transformed.
[image: image40.emf]


If you select either dry or wet season data (i.e. not both, or the means), a graph will be in a similar Window. The graph will appear in a new window. Remember that on some computers it may then disappear again immediately (don’t worry, see Section 4.7.4). 

If you left-click on the WLS check box the statistically recommended trend line (see Appendix) will be plotted with each years’ estimate and its 95% Confidence Interval and the trend lines parameters will be displayed in the box below. This can be highlighted and copied to the Windows clipboard for pasting into other applications. The Y transform dropdown menu is also available as before. 
Left-clicking second check box below the parameter window will add a second order polynomial trend line. 

[image: image41.emf]


Once the graphs have been generated, you can export or copy the image, and change the text on the axes and title, in exactly the same way as for the charts produced from the Population Estimate Results Window. (see Section 4.7.4).

5 APPENDIX 

5.1 DATA ENTRY MODULE File List

	File or Folder Name
	Description/Comments

	SYSTEM FILES
	These should only be changed by advanced users

	Directory c:\basis
	

	\ENTRY
	Folder for DATA ENTRY MODULE files

	BASISII.EXE
	DATA ENTRY MODULE

	Empty.MDB
	Default Database for creating new empty databases

	BASISii.Exe.Config
	Configuration File (See section 5.2)

	Interop.MapWinGIS.dll
	Quick mapping System file

	AxInterop.MapWinGIS.dll
	Quick mapping System file

	Botdist.*
	Botswana Districts for Quick Mappiing backdrop

	
	

	\ENTRY\INSTALL
	Folder for additional system installation files 

	DOTNETFX>exe
	Microsoft .NET V20 Installation File

	WindowsInstaller-KB884016-v2-x86.exe
	Windows installer V3.0 – May be needed to install .NET system

	WindowsInstaller-KB893803-v2-x86.exe
	Windows installer V3.1 – May be needed to install .NET system

	MapWinGIS45OCXOnly.exe
	Quick Mapping MapWin installation file

	
	

	
	

	\ENTRY\DATABASE
	Folder for version 2.0 databases data for years as names in filenames.

	
	

	\DOCS
	

	Basistwomanualbeta.doc
	This document

	BASIStraining ppt
	Training Presentation


5.2 DATA ENTRY MODULE Config File
BASISII data entry requires a configuration file to be present in the same directory as BasisII.exe. This basisii.exe.config can be edited using a standard text editor such as Notepad. It is an xml format file and contains a number of user settings in the section names ‘User Settings’, including passwords, the nominal flying height the current database filename and path; the mapping data path, and the name of the blank database use as a template for new files. These main settings are shown on the left and assume that the programme is installed in the c:\BASIS\folder and the Data Entry Module is in the folder c:\BASIS\Entry. If the software is to be installed in a different folder, the pathnames must be changed accordingly.

any but the User Settings shown is likely to stop the module working. Should such changes be made by mistake, then the file provided with the installation CD should be used to replace the damaged file, and any allowable changes previously made in the User Setting Section should be repeated.

5.3 DATA ENTRY MODULE Access database structure
A BASISII database contains the following Tables: Animals LU for Animal codes; Transects = for all reference transects; Observations for sighting records in the database; MyHeights for the mean heights of each transect in the database; and My Session for the details of transects in the database. The template databaseEmpty.mdb has the Animal Code and reference transect records but the other tables are empty.
5.4 DATA ENTRY MODULE MESSAGES AND ERROR TRAPPING

	Message
	Operation

	Data selection Tab
	

	Incorrect Password, the operation can not be performed 
	Any file operation tempted when Password not entered

	You can not Save As to the same file, please enter a different file name 
	Save As used save file with existing name

	Enter User or Administrator Password 
	Access to other Tabs attempted with no password entered

	Data entry Tab
	

	Enter Aircraft name, or Unknown 
	Save flight button used and Aircraft name value left blank

	Enter Survey name, or Unknown  
	Save flight button used and Survey name value left blank

	 Enter Pilot name, or Unknown  
	Save flight button used and Pilot name value left blank

	Enter Recorder name, or Unknown  
	Save flight button used and Recorder name value left blank

	Enter Right Observer name, or Unknown  
	Save flight button used and RHS Observer name value left blank

	Enter Left Observer name, or Unknown  
	Save flight button used and LHS Observer name value left blank

	Enter your last name in the upper right Recorder Text Box  
	Save flight button used and Data Recorder name value left blank

	Finish entering Height values before creating a new Flight 
	Height values incomplete

	Please enter the Transect Code 
	Save Transect button used and Transect code not entered

	Transect spacing should be 1, 2, 3, 6 or 12 
	Save Transect button used and illegal transect spacing entered 

	 Please verify that the Starting E position is numeric, > 0 and < 90 
	Save Transect button used and illegal Position value entered

	 Please verify that the Starting S position is numeric, > 0 and < 90 
	Save Transect button used and illegal Position value entered

	 Please verify that the End S position is numeric, > 0 and < 90 
	Save Transect button used and illegal Position value entered

	 Please verify that the End E position is numeric, > 0 and < 90 
	Save Transect button used and illegal Position value entered

	Update failed, your transect data have not been saved, check your flight and transect entries 
	Illegal value entered in transect panel

	The Transect already exists, would you want to append data to it ?",YesNo)
	Attempt to save duplicate transect 

	Finish entering Height values before creating a new transect 
	Height values incomplete

	The number of Height position must be > 0 and < 100 
	Too many height positions entered

	The Height must be > 0 and < 1000 
	Illegal height value entered

	The Height position must be given in minutes (0 to 60) 
	Illegal height position value

	 Update failed, your height data have not been saved, check your entries and verify that they are numeric 
	Illegal value entered in transect panel

	The number of Sighting positions must be > 0 and < 50 
	Too many sighting counts entered for one position

	 Please save your Transect entries first 
	Sightings entry attempted before saving transect information

	 Please save your Flight entries first 
	Sightings entry attempted before saving flight information

	 Enter your last name in the upper right Recorder Text Box 
	Sightings entry attempted before entering recorder information

	 Please Enter Positions Heights First 
	Sightings entry attempted before entering height information

	you have reach the last sighting for this position, no other records can be entered until you enter a new sighting count 
	Sightings entry attempted when sightings left is 0

	Please make sure that your position is >= 0 and <= 60 
	Illegal position value entered in Position box

	The number of animals must be between 0 and 500 
	Animal number greater than 500 entered

	"The position is ambiguous, should it be assigned to the starting (Yes) or end (No) position ?"
	Position Value that could be at start or end of transect – e.g. 0 or 60

	The position does not fit within transect limits, verify your position entry 
	Position Value not within saved transect coordinate limits

	Update failed, your latest entry has not been saved, check your entries 
	Illegal value entered in sightings panel when animal count entered

	Verify that Animal Code and Animal number are numeric 
	Illegal character used in Code or count box

	 The number of Animals must be > 0 and < 100 
	Maximum number of Animal exceeded

	Invalid Animal Code 
	Invalid animal code entered

	The last entry could not be deleted, please contact your data administrator 
	System error

	You can not Undo more than one record entry 
	More than one Undo operation attempted

	
	

	Validation Tab
	

	All totals are correct. Do you want to confirm validation in the database ?", MsgBoxStyle.YesNo)
	Validation confirmation

	No data records
	Validation selection left No data to validate

	
	

	Transect Data Tab
	

	Enter User or Administrator Password 
	Attempt to Activate Editing with wrong password

	Update failed, your edits in the last edited Tab have not been saved, check your entries 
	System error

	
	

	Import Export Tab
	

	This Tab is only available with Administrator Password 
	Attempt to access tab with wrong password

	Incorrect Password, the operation can not be performed 
	Attempt to access tab with wrong password

	Select a Season 
	Selection attempted with Year but no season

	Enter a Year 
	Selection attempted with season but no year

	Do you want to replace all duplicate transects ?", MsgBoxStyle.YesNo)
	Confirmation to replace duplicate transect during import

	Should all replacements be prevented ?", MsgBoxStyle.YesNo)
	Confirmation to prevent replacing all duplicate transects at import

	Only validated transect session data will be transferred 
	Reminder that only validated record can be imported or exported

	"This will delete all records in the view Are you sure you want to proceed 
	Confirmation to delete selected records from current database

	Enter the administrator password",
	


5.5 MAPPING MODULE File List

Table 7: Installed Files and Directories in Default BASIS Directory

	File or Folder Name
	Description/Comments
	File or Folder Name
	Description/Comments

	SYSTEM FILES
	These should only be changed by advanced users
	DATA FILES:
	NOTE * denotes a group of 5 files with the same prefix and extensions DBF, SHX, SHP, SBX, SBN

	Folder c:\basis
	
	Folder c:\basis\data\Animal
	Animal Data

	TEMP
	Folder for working system files
	1987DRY.*
	

	DATA
	Folder for data files
	1987WET.*
	

	BASIS.APR
	Project File
	1989DRY.*
	

	GBASIS.EXE
	Graphics Programme
	1990DRY.*
	

	_DEISREG.ISR
	Installation Information
	1990WET.*
	

	_ISREG32.DLL
	Installation Information
	1991DRY.*
	

	DEISL1.ISU
	Installation Information
	1991WET.*
	

	
	
	1992DRY.*
	

	Folder c:\basis\doc
	
	1992WET.*
	

	DENSLEG.WMF
	Colour legend, density
	1993WET.*
	

	DENSBWLEG.WMF
	BW legend, density
	1994DRY.*
	

	BIOMLEG.WMF
	Colour legend, biomass
	1994WET.*
	

	BIOMBWLEG.WMF
	BW legend, biomass
	1995DRY.*
	

	LEGENDS.DOC
	Word legend document
	1995WET.*
	

	BASISMANUALV1.DOC
	Version 1 Manual
	1996DRY.*
	

	BOTSICO3.ICO
	Icon File
	1999DRY.*
	

	BASIStwoManualbeta
	This document
	1999WET.*
	

	Folder c:\basis\data
	
	2001DRY.*
	

	
	
	2002DRY.*
	

	VECTOR
	Folder for strata files
	2002DRY.**
	

	TABLES
	Folder for system tables
	2003DRY.*
	

	IMPORT
	Folder for import codes
	2004DRY.*
	

	ANIMAL
	Folder for survey data
	2005DRY.*
	

	README.TXT
	IMPORTANT TO READ
	2006DRY
	

	
	
	
	

	Folder c:\basis\data\import
	 (see Section 8.4)
	
	

	SNWET95.TXT
	Species codes - wet 95
	
	

	SNDRY94.TXT
	Species codes - dry 94
	
	

	SNDRY95-DRY99.TXT
	Species codes - post wet 95
	
	

	SNWET90-WET93TXT
	Species codes - wet90 to wet93
	
	

	SNWET94.TXT
	Species codes – wet 94
	
	

	SNDRY93.TXT
	Species codes – dry 93
	
	

	EXPXYZ.BAS
	Gwbasic programme
	
	

	
	
	Folder c:\Basis\data\Import
	

	Folder c:\basis\data\Tables
	
	Data files produced by EXPXYZ.BAS for import into BASIS.

	SNAME.DBF
	System Species Name Table
	
	

	SWEIGHTS.DBF
	System Species Weights Table
	
	

	YEARS.DBF
	System Survey Years Table
	File names with prefix as Distribution Files, suffix= .DAT
	Import Data Files

	DENSITY.AVL
	Colour palette, density
	
	

	DENSITYBW.AVL
	BW palette , density
	
	

	BIOMASS.AVL
	Colour palette, biomass
	Folder c:\basis\data\Vector
	Stratum Data

	BIOMASSBW.AVL
	BW palette, biomass
	12MIN.*
	12 Minute Grid Polygons

	
	
	1MIN.*
	1 Minute Grid Polygons

	Folder c:\basis\temp
	
	3MIN.*
	3 Minute Grid Polygons

	SELSHP.DBF
	Temporary System Files
	6MIN.*
	6 Minute Grid Polygons

	SELSHP.SHP
	These files must not be deleted
	BOTDIST.DBF
	District Polygons

	SELSHP.SHX
	
	BOTDIST.SHP
	

	TMPLOC.DBF
	
	BOTDIST.SHX
	

	TMPRES.DBF
	
	BOTBORLL.*
	Botswana Country Polygon

	TMPSHP.DBF
	
	CHA.*
	CHA Polygons

	TMPSHP.SHP
	
	DWNPSTRATDRY.*
	Analysis Strata Dry Season Polygons

	TMPSHP.SHX
	
	DWNPSTRATWET.*
	Analysis Strata Wet Season Polygons

	
	
	PARKS_RESERVES.*
	Parks and Reserves Polygons

	Folder c:\windows
	
	VEGETATION.*
	Vegetation Polygons

	Basis.Ini
	Windows initialisation file
	WMA.*
	WMA Polygons


5.6 BASIS.INI

This is the BASIS Mapping and Analysis Module initialisation file that holds the location of the BASIS Mapping system. It is installed into the Windows directory and, assuming the programme is located in C:\BASIS, has the following format:

[General]

Path=C:\BASIS

GPath=C:\BASIS

[Optional]

5.7 Species Code Files and System Tables

As the species codes used have changed over the years, it is necessary to tell BASIS which codes were used for each survey data set, when the raw data is imported. This information is held in a series of species code files (see Table 7 contained in the \basis\data\import directory. These files also contain the weight (in kilogrammes) of each species, used to calculate the Biomass values fro mapping. The biomass is calculated using the formula Biomass = (Weight/450)0.75 and is thus stored in the data bases as Metabolic Biomass, measured in Livestock Units. These files are in standard ASCII (text) format, and can be edited in any text editor or word processor. 
The code files are in a text specific format, and must be maintained in this arrangement, the example below is taken from the first few lines of sndry94.txt:

[image: image42.png]4] sndiy34.TXT - Notepad
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Code,Nane, Vieight , IsBionass, IsWBionass
1, ELEPHANT_F,1725,1,1

2,268RA,200,1,1

3 ELEPHANT,1725,1,1

4 FIRE, 8,0,0

5 HIPPO,996,1,1]




The first line gives the Element names, and each line thereafter provides the required information for each species. Note the commas between each element, and the lack of spaces. Any variation, particularly in the species names (for example ELEPHANF as opposed to ELEPHANT_F), will mean that BASIS will treat the imported data using the files with each variant as different species. The Element definitions are shown below:

Code=Species Code used in the GWBASIC Programmes

Name= Species name to be used in BASIS

Weight=Animal weight in kilogrammes

IsBiomass= Species to be included in calculation of Total Biomass

IsWBiomass= Species to be included in calculation of Wildlife Biomass
These files are only used during the import process. If you need to change the weights, for example, or to modify the species incorporated into the biomass calculations, you must first modify the appropriate code file and then re-import (Utilities Import) the data into BASIS, to replace the old information.

There are two other system tables in \basis\data\tables – sname.dbf, and years.dbf. The first two of these determine the class intervals, labels and colours used for the animal density and biomass distribution maps. The colours are defined in RGB format. Sname.dbf hold the list of species for which data have been imported, whilst years.dbf contains the years for which data have been imported. These are automatically updated during the import process. 

All four of these tables can be edited – but in Arcview only – not Excel, by adding the tables to a view in an ordinary Arcview session, and using the Table Edit facility. Arcview is, however VERY sensitive to apparently minor changes in these tables, and it is extremely easy to modify key characteristics (format, required blank rows, etc) by mistake, which will cause a system malfunction. The system can always be returned to full functionality by replacing any unintentionally modified tables by the default ones provided on the installation CD. It is therefore strongly recommended that copies of the default versions are kept on each computer in case attempted modifications fail.
5.8 Standard Error Formulae

Population estimates and associated standard errors can also be calculated by the existing analysis suite – for individual transects, for geographical strata (such as Controlled Hunting Areas (CHA), Wildlife Management Areas (WMA), Protected Areas and Administrative Districts) and for the survey area as a whole. 

Such estimates are the primary outputs for the survey effort and are used for a number of purposes which require estimates of population levels and population changes over time that are as precise as possible. Both types of information essentially rely on the size of the standard errors (SE) of the estimates produced: the larger the SE, the less reliable (and less useful) the outputs. 

The traditional method of calculating standard errors relies on the ‘Jolly2’ Ratio Method, which uses the transect as the sample unit, and essentially calculates the variability of estimated populations between transects. The formulae for the total population, the variance and the Jolly standard error are:

Population Total: 


Y = Z . R

Population Variance: 


 Var (Y) = N(N - n).(sy2 - 2.R.syz + R2.sz2)

      n

where:
Y
= total population estimate.


N
= potential number of sample units in the survey region.


n
= actual number of sample units surveyed.


Z
= area of the survey region.


z
= area of any one sample unit.


y
= number of animals counted in that unit.


R
= ratio of the animals counted to the area searched ((y/(z).

and


The variance of animals counted in all units:








sy2 =1/n-1 * ((y2-((y)2/n)


The covariance between the animals counted and the area of each unit: 








syz = 1/n-1 * ((z*y - (((z)* ((y)/n))


The variance between the area of all sample units:








sz2=1/n-1 * ((z2- ((z)2/n) 

The Jolly SE is the square root of the variance from which the 95% confidence limit can be calculated as t*SE, where t is for n-1 degrees of freedom

An alternative to the Jolly2 method - the Marriott 4-cell Method - uses the grid cell or ‘sub-unit’ as the sample unit. These grids are produced by dividing the transect into equal lengths the same as the transect spacing, apportioning the raw observations to the each of the resulting sample grids. 

The relevant formula for the Marriott standard error of the total estimated population (SE) is:

SE=(Var (S)0.5 *N)/Proportion Area Sampled

Var (S) = ( (4y(i,j)-y(i-1,j)-y(i+1,j)-y(i,j-1)-y(i,j+1))2
20n*

where:

N
= Number of cells surveyed

S
= Mean per cell of the observed population.

i,j
= coordinates of a grid point.

y
= number of items recorded for a given grid.

n
= number of grid points with 4 surrounding neighbours.

It is based on the difference between sample value (y) at point (i,j) and the average of its four neighbours, provided they all fall within the overall survey sample 

The 95% Confidence Interval for both methods is the t statistic times the Standard Error. The t statistic relies on the number of samples – transects for Jolly, and grids used for Marriott – and can be obtained from standard statistical tables.

The relative advantages of each SE estimation method are discussed at length in Marriott and Wint (1985), and depend on the spatial integrity of the survey area, as well as the distribution pattern of the population within it. Both methods will tend to give similar standard errors if the target animals are evenly spread throughout a survey area, or if they are rare and found in isolated large groups. The Jolly SE estimates will tend to be lower if the targets are quite abundant, and aggregated in large herds regularly spaced throughout the area. The Marriott SE estimates will tend to be lower if there is any spatial trend in numbers from one end of a flight line to the other, or if there are substantial areas of high density, surrounded by less well stocked regions. 

It should be emphasised that both methods are statistically conservative, and give rise to SEs well above the inherent errors of the sampling strategies used. There is thus a strong case for using whichever method provides the lower calculated SE. It should be noted that, for the Jolly estimate, if the survey data are gridded, flight lines can be defined in either the horizontal or vertical orientation, regardless of the direction of flight. Given the conservatism of the method, it is again acceptable to use the direction which gives the lowest SE. Where areas have been sampled at different intensities, estimates for areas sampled at different intensities should be made separately, and then combined to give overall estimates for the areas of interest.

The use of the Marriott method, or indeed the bi-directional Jolly alternative, to estimate standard errors therefore requires that the existing transect survey data is complied into grid data format. Given that the current data archive consists of upwards of 200,000 records, their recompilation into grid format cannot reasonably be done manually, and must therefore be done using the import modules supplied.

5.9 Trend Lines

The Terms of Reference require that time series analyses be investigated for assessing temporal trends in the survey data. Though various alternatives have been considered, including those derived from image processing, professional statistical advice has been unanimous in its opinion that such techniques cannot be reasonably applied to the data available. 

The main reason for not using time series methods (i.e. procedures involving estimating the effect that the autocorrelation present in the data may have in the regression estimates) is the very small number of observations available (less than 10) for each season. At the very least, one extra parameter would have to estimated for the autocorrelation at lag 1 and then this estimate used to obtain refined estimates for the coefficients of the regression model. The estimate of the autocorrelation coefficient would certainly have a relatively large standard error, and might hamper rather than improve the estimates of interest. Also, one degree of freedom would be wasted estimating this extra parameter. 

In practical terms, fitting a regression model without this autocorrelation parameter should not make much difference. This suggests using a weighted least squares fitting procedure, using the inverses of the standard errors of the abundance quantities as weights in the least squares procedures. This should be advantageous for the estimates, as it would attach less influence to observations having a larger degree of uncertainty.

5.9.1 Formulae for prediction confidence intervals with weighted least squares

Let 
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denote the weight for the i-th observation. (In your case, it can be set to 
[image: image44.wmf]1
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, where seI denotes the standard error of the estimate for the i-th observation);

xI
denote the i-th time 

yI
denote the I-th estimate of abundance

n
denote the number of observations

Construct the matrices
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and consider the model 
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The estimates for the parameters are, in vector form:
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The estimate for the standard error of the model is
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To predict at the value 
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Prediction: 



  y* = 
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Standard Error of the prediction:
 se(y*) = 
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Where 
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To obtain a prediction interval, use the t-distribution with n-2 degrees of freedom.

PI = 
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These formulae produce a linear Weighted Least Squares trend line, as provided in BASIS. It might also be possible to use transformed data, where the best fit is clearly not likely to be linear. Thus, if these calculations are performed using log(y), the only modification is that 
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; and the prediction interval will have the form: 
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However, the use of transformed data would be difficult, if not impossible, to automate, as the choice of transformation would be dependent on the data and would rely on a degree of smooth changes with time. If these were predictably of, for example, exponential form, then it might be feasible to provide a few likely transforms from which to select an appropriate option. However, even a brief examination of the data reveals that these data increase and decrease in very unpredictable patterns. When combined with the frequent gaps and missing values that occur in the datasets for even quite large areas, it would be foolhardy to settle on any particular transformation. Regrettable therefore, it seems the only statistically viable option is to use the methods which makes least assumptions: the linear weighted least squares calculations set out above.

5.10 EXPXYZ.BAS

This file converts the raw survey transect data from Version 1.0 GWBASIC data entry programmes into a form that BASISV1 and V2 can import. It must be moved or copied into the directory that contains the survey GWBASIC data entry programmes. 

5.10.1 Converting Raw Survey Data prior to Importing into BASIS.

A small GWBASIC programme -expxyz.bas – was provided with BASIS version1.0 and can be found in the Installation Folder (e.g. c:\basis). It is retained with the current version in case it is necessary to import old format data. The file must be copied into the folder that contains the rest of the survey data processing software (e.g. C:\progsnew). Note that the directory structure of the survey data must be the same as the default version 1 aerial survey system: i.e. the survey data must be in c:\surdat, with each survey using a separate folder (e.g. C:\surdat\botsd92), containing the transect files and the file trandir, which list all the transects in alphabetic order. There must also be a directory c:\res for the result output. 

The expxyz.bas programme works in the same way as the standard tranpr.bas.

First make sure that you have the Caps Lock ON, then if you are in Windows, Start an MSDos window. Then type cd:\progsnew (assuming that is where you have installed expxyz.bas and gwbasic.exe) to get into the data entry folder. Then

Either: type GWBASIC EXPXYZ.BAS 

Or: TypeGWBASIC, then type LOAD”EXPXYZ”

Then type RUN. 

You will then be prompted to enter the data directory, the first and last transects, and the name of the data file to be generated. The entries shown in the figure to the left will produce a file called botsd92.dat in the directory c:\res which BASIS can import using the Utilities Import module. Note that you must make sure there is a \res folder available.

5.10.2 The EXPXYZ.BAS Output Data File.

EXPXYZ.BAS produces a ’Comma Separated Values File’ with the extension .dat. If you open it in Word, it looks as follows:
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23.4500,-17.9833, 8, 6,0.27120, 027, 29, - -CATTLE - -4
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24.7500,-17.9833, 1, 6,0.27562, AU45, - 1, - ELEPHANT -4
24.7500,-17.8650, -1, 6,0.27562, AU45, - 1, - ELEPHANT -4
23.7500,-17.9833, - -1, -6,0.27562, kU35, - -7, . ELEPHANTH- -G
24.7500,-17.8650, -23, - 6,0.27562, AU45, 26, - -BUFFALO-4
60
60
60
60
60
60
P

24.7500,-18.0000, + -0, +6,0.30000, AU4S, -99, - - BUFFALO-
24.8500,-17.8500, +35, +6,0.28024, AUS1, - -1, - ELEPHANT
24.8500,-17.9667, « -4, +6,0.28024, AUS1, - -1, - ELEPHANT-
24.8500,-17.8500, +35, +6,0.28024, AUS1, - -3, ELEPHANTFY.
24.8500,-17.9667, + -4, +6,0.28024, AUS1, - -3, ELEPHANTFY.
24.8500,-18.0000, + -0, +6,0.30000, AUS1, -39, ELEPHANTFY.
24.9500.-17.9033. ++1. +6.0.33873 . AUS7. « +1. - ELEPHANT - @




The first line is the column name – note the inverted commas that are used to define these names. All the other rows are individual observations There are six columns:

Table 8: Export Data File Structure

	Name
	Description

	X-COORD
	Longitude of the observation

	Y-COORD
	Latitude of the observation

	ZUNTR
	 the observed count

	STR
	the transect spacing

	WIDTH
	the observation strip width (both sides combined)

	TRANSECT
	 the transect name

	SPECIENBR
	the Species Code

	SPECIE
	 the Species names held in the gwbasic programme suite.


For Advanced Users Only: Note that the export file produced by EXPXYZ.BAS could be used to edit errors in data entry, without the need to go all the way back to the TRANED utility. Indeed it would be possible to enter all the data in this format if thought appropriate.
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� For Administrators Only Existing flight details can be changed using the Display and Edit Datasheet  if the Administrator password has been entered into the Password box on the Dataset Selection Tab


� This is the position in minutes as supplied by navigator from GPS readings, and assumes no transect is longer than a degree. It is NOT the number of minutes from the start of the transect. 


� The desired transect can also be selected using the Tools Panel in the Transect Data Tab.


� For Advanced Users Only: The project programmes (scripts) can be only accessed by opening the project from within Arcview whilst holding down the Control and Shift Keys until the project has fully opened, and entering the case sensitive password ‘Taston’ when prompted. Closing the View will reveal the project Window. If you do this, be very careful to keep a backup of the apr, as any changes made to it can be saved, which may make its default operation fail.


� For Advanced Users Only: If you get an error message whilst importing the data, don’t worry too much – it almost certainly means there is some problem with the file you have produced using the expxyz.bas programme. The most likely problem is that there are some ‘illegal’ symbols in the data, which can be produced by GWBASIC if the observations are too big.  To resolve this: First close down Basis (Utilities, exit). Then open the results file (e.g. botsd899.dat) using Word or Excel, and use the Find utility to look for odd symbols such as %,~,or #. A big observed value will sometimes be produced as %2000 rather than 2000. Remove the %, and save the file. Be sure to save it as a space delimited text file (in Excel) or a text file (in Word).





Then start Basis again, and try importing the corrected data file.





� For Advanced Users Only: To delete existing data files (or those made in error) close down BASIS and use explorer to delete all five component files for the data file you want to delete. You may also need to open c:\basis\tables\years.dbf (using excel for example), and remove the row that refers to the survey data you have deleted. You should only do this if data for both seasons for that year have been deleted.





� For Advanced Users Only: All elements of the Legend Editor have been preserved within Basis – this includes the Legend Type, Classification and Normalise by  Windows. 





� You can also use the Load Button in the Legend window, which will produce a Load Legend dialog Box, which should show the species already displayed. Make sure that there is a tick next to All, Click OK and the window will close. Then click Apply at the bottom of the Legend Editor, and close it down. If you don’t click Apply before closing the Legend Editor, nothing will change. You can change the Field if you want to, but note that the legend Title will NOT be changed.


� For Advanced Users Only: The biomass values, and which species should be included in the default biomass totals (Total, Livestock and Wildlife) calculated during import are set in a lookup table sweights.dbf, in the \Data\Tables folder. This table is also used to assign biomass values during Population and Trend estimations. Some species have no biomass assigned (lion cheetah etc) and so biomass calculations cannot be made for them. The table can be edited (only in ArcView) and biomass values changed accordingly. If you edit these tables in Excel, then ArcView may not be able to read them properly, BASIS will no longer work. You will then have to replace the damaged tables with the original ones provide with the installation CD. Any changes made since installation (by for example new imports, will the lost. It is therefore advisable to backup these tables before you try to edit them


� For Advanced Users Only: Note that even if the whole selected area was surveyed, the proportion sampled may not be shown as 100%. This is because the Area Analysed actually refers to the area of the grid cells with their centres inside the selected area. Thus, a number of cells around the border of the selected area may not be included within the analysis. The proportion figure given may also exceed 100%, when for example, a small area is selected, that has been flown using 12 minute transects. In this case the centres of a number of 12 minute grids may fall within the selected area, but a substantial proportion of grids themselves may fall outside the selected area, so the area of these grids will therefore be bigger than the area selected for analysis.
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