Using GIS to Georeference: 

DIVA-GIS, ArcView and ArcMap

GIS programs are a useful tool for georeferencing. Today we will introduce you to two programs: DIVA-GIS, which is a free program available on the internet, and ArcMap, which is produced by the company ESRI and can handle more complicated functions. (We will provide you with a free demo version of ArcMap, but it will expire in one month.) These programs only work on a PC. For Macs, free software called ArcVoyager exists (#5 –7 on GIS resources) along with other options (i.e. GRASS, Quantum GIS, etc.) The practice countries for the HerpNET workshop will be Kenya and Burma.

I.  Background about using GIS programs

A. GIS programs are hierarchical. Each consists of Projects, which are made of views (in ArcView). Each view consists of layers (features) that can be shapefiles (*.shp), tiff or image files, DEM (Digital Elevation Models), etc. These features or shapefiles can have associated tables with data, called attributes. For the purposes of these exercises, layers and features are equivalent.

B. Keep all of your files in one folder for each project, (usually on the C drive) - that way you can easily find them. 

C. In order to open your project on another computer, it has to be in the same folder, in the same directory. (unless you specified that it store relative path names under Map Properties).

D. ArcView 3.x and ArcGIS ArcView 9.x (also called ArcMap) are separate programs, both commercial products from ESRI—directions for using both are included here. It is easy to import ArcView 3.x into ArcView 9.x, which is considered the “higher end” product; however, you cannot go from 9.x to 3.x.

· To import from ArcView 3.x into ArcView 9.x: Open ArcMap.

    “File”> “Import from ArcView Project” (browse to *.apr to be imported to ArcMap). NOTE: you will have to choose one View from the ArcView 3.2 per import as ArcMap does not support multiple Views. You may open multiple instances of ArcMap.

NOTE: Various GIS application and their project extensions:

	DIVA-GIS
	*.div

	ArcView 3.x
	*.apr

	ArcMap (ArcView 9.x)
	*.mxd


To avoid confusion, the following will refer to ArcView 9.x as ArcMap.
II.  Using DIVA-GIS 

A.  In DIVA-GIS, you can edit the shapefiles’ symbols by right clicking on the name of the shapefile on the left-hand side of your screen. A Properties window will appear. Click on it and a “Symbols” window appears. Here you can change the color, etc. To set up separate unique groups, click on the “Unique” tab in the Properties window, then pick which field name you want to have the shapefile split into.

B.  The NIMA shapefile can than be queried in DIVA-GIS for specific place names. (Remember this is only accurate to minutes, not seconds.) You can do this for the entire country, or just for a part of it. To query a portion of it, first select the area of interest.

C. You will use the Query tool (a hammer button) and use the “Select by values” tab. The variable we first want to sort by is Adm1. (We know that the area of interest is with Western and Nyanza provinces, which can be separated out by Adm1). Under variable chose “ADM1”, then leave check marks only by the 7 and 9. Hit apply. The areas of interest will be selected in yellow (we know that Western and Nyanza provinces are ADM1=7 and 9 by looking at the NIMA website, #18, under ADM1 codes.) 

D. Make the selection its own shapefile by hitting the “Convert to shapefile” button (arrow with “s” on it)

E.  This new shapefile will appear on the top left. Query the named places to find the cities of interest. To do this, use the Hammer tool and select the city name under the “select by query” tab. Hit the add button and apply, and your city will be highlighted in yellow

F.  To zoom to the selected city, use the “Zoom to select” button, a magnifying glass with a yellow square in it.

G. To get information about a dot or section, use the “i” tool. 

H. To obtain distances, use the arrow tool. Click on a starting point, and again on the ending point, and the distance in km or meters will appear on the lower left-hand corner.

Coordinates must be in decimal degrees.

III. ArcMap Functions 

 A. To add data from the Burma folder, you first have to make a connection to that directory. Open Arcmap, and hit the “+” button to add data. Click on the “arrow” key to connect to a folder. Select the directory where you saved the data. There will be a project called “Burma.mxd.” Open it. 

 B. To Query in ArcMap, choose the Selection menu> Select by Attributes (this will look similar to Query Builder).

    To look at attributes of a particular theme, right-click on the theme layer and choose Open Attribute Table. Selected data will be highlighted on the map and attribute table.

C. To measure distances on the map, use distance tool (ruler with question mark). The segment length appears at the bottom left corner, but the segments are not saved. Place a dot at the point if you want to save the spot. 

D. To change display units, choose View menu>Data Frame Properties (or right-click on Layers, the Data Frame on the left side). On the Data Frame Properties window, choose the General tab. Here, you can set the display units to kilometers or miles. The map units refer to the Data Frame’s properties and are set with the first theme that is added.

E. To view the coordinates of a dot, right-click on the dot to see the Properties> “Size and position.”

F. Making a shapefile from a selection: 

1. Go to the “Selection” menu and choose “Select by Attribute”
2. Choose the “nima_data” layer under “Layer”
3. Select “Adm1” from the list of possible attributes
4. Click the “Get Unique Values” button
5. Click “=” button and then select “8” (8 is the FIPS code for Mandalay division) in the “Unique Values” box

6. Push “Okay”

7. Right click on the “nima_data” layer in the menu and scroll to the “Selection” choice

8. Choose “Create layer from selected features”

9. Your newly created layer with the features found within administrative shape 8 will appear on the top of the menu. It will be called “Nima_data selection.”

10.  You can then rename your new layer by double clicking on the name of the layer.

IV.  Arcview 3.x Functions
A. The NIMA data can be overwhelming to view all at once, especially at a large scale. To help narrow down the choices to find the feature names you are trying to georeference, display only the most relevant features (e.g. all the mountain peaks in a province or only populated place names). This can be accomplished in two ways: 

One, edit your themes’ symbols by double-clicking on the theme in the View window, calling up the Legend Editor. Here, you can select from the dropdown list in Legend Type: Unique Value; then, choose from the dropdown list in Classification Field: the appropriate field (try: DSC). You should see the various categories in differing colors (e.g. PPL, MTN, STM, etc); try reducing the size of some and increasing the size and changing the color to red to emphasize others. Hit Apply to see the changes in the View. 

   Two, at the Theme menu, choose Properties; on the left, select Definition, where the window will show you the path of the theme. Click the Hammer tool button, where you call up a Query Builder; this will allow you to select exactly what you what to see through querying the attributes—only these will be displayed. 

B. To Query in ArcView, use the Hammer Tool (the Query Builder).

    To look at attributes of a particular theme, click on the Table Tool while that theme is selected. Selected data will be highlighted on the map and attribute table.

C. To measure distances on the map, use distance tool, which looks like a ruler. The segment length appears at the bottom left corner, but the segments are not saved. Place a dot at the point if you want to save the spot. 

D. To change units, go to View – Properties – Map Units. Here you can set decimal degrees and set distance units to meters or miles. 

E. To view the coordinates of a dot, click on the dot and choose Graphics Menu. Here you can change labels or get coordinates from “Size and position.”

F. To make a new shapefile from a selection, select your theme of interest (for example, nima_data.shp) and then open the Query builder (looks like a hammer) and select the attribute you want to filter on (for our example, use “Adm1”) double click on the attribute and then click “=”, and then type the name of the attribute you want , like “10”

So your query would read Adm1 = 10

And then click “New Set.”

(If this did not work, then clear all selections and try again.)

The default color for your selection should be yellow. 

Open the “Theme” menu and select “Convert to shapefile.” Choose the correct directory. Name your file as you wish, (for this example, call it Mandalay.shp) Click okay. It will ask you to add shapefile as theme to the view - click “yes.”

The finished theme will appear at the top of the view. 

Remember that when you want to see the entire theme’s dataset again you must hit Clear (button on right side) on the Theme’s Definition.

V. Miscellaneous

1. DEMs can also be downloaded from GIS Data Depot (#2) or GNIS for the US (#19) to create a contour file for the country if an elevation is given. You need the Spatial Analyst extension on ArcView; you can use the instructions listed under Converting GTOPO DEMs to ArcView Format (#9). 

2.  Digital base maps can be obtained from many sources (see the Online Georeferencing and GIS Mapping Resources page). Index maps for countries are available online at the Berkeley Digital Map Library (#16), we can make discs of these and send them to you. Also, check the UT Austin Perry-Castaneda Map Library (#8); they have a number of city and country maps available. Historic maps of the eastern US are available from MapTech (#23).

3. For more information on the geographic divisions that you have downloaded from the NIMA website, use the Statioids website (#25 on GIS resources). The Administrative 1 divisions for NIMA are the same as the FIPS divisions on statoids.

4. Feel free to contact Carol Spencer (atrox@berkeley.edu) or Michelle Koo (koomapper@gmail.com) for help in making your base map, changing datum or projections, or for sources of free maps for your country of interest.

VI. Building a base map (for future reference):
      You will need to create a base map for georeferencing your localities. 
A. Downloading Maps: Download a map of your country of interest, using either Digital Chart of the World (#4) or GIS Data Depot (#2) or using ESRI base maps (from the ESRI Geography Network from the Internet, available in ArcMap in the File Menu). Make sure not to pay for maps. 

1. Go to DCW site.

2. Choose the region of the world, then the country.

3. Choose features that include networks or polygons for administrative boundaries, roads, drainages, hypsography, and cultural units. Don’t choose point data; these are not usually as useful.

4. Download data for Windows/NT system (will be a zip file)

5. Extract the zipped files using WinZip (or similar program) and place in your designated project folder. The files will all end with .e00

6. At present, there is no way to open this extension in DIVA-GIS (there will be in the next version). To import this into ArcView 3.x, go to Start menu; open Programs – ESRI, open Import71.  Choose the export file (the .e00 file) and name the outgoing file with something obvious. 

7. Save the outgoing files in your designated folder

8. These new files can be added to DIVA-GIS with the “+” button.

9. Name and save your new project.

B. Using the NIMA data in DIVA-GIS

1. Download the NIMA gazetteer data (#15 under Georeferencing Resources) for the country as a text file. Edit it first in Excel to remove extraneous fields, and then save as text file again. Fields to keep include names, designations (ppl, etc.), and administrative boundaries.

2. To import the text file into DIVA-GIS, click on the “Data” menu, and chose “Import points to shapefile,” then chose “From Text file (.TXT).” A new window will appear and you can fill in the appropriate fields. The shapefile will appear on the top left hand side of your window. To move the order of the shapefiles around (which are layered), just click on the shapefile on the left and drag it up or down. 

C. Using the NIMA data in ArcView 3.x

To import the NIMA file into ArcView 3.x, go to Project Menu, click Add, and add this text file as a table. Then in View Window, go to View menu and click “Add Event Theme” for that table. Find your file and designate which is the X (Longitude) field and which is the Y (Latitude) field. Once the event theme is added, make it a shapefile before doing further work.

D.  Using the NIMA data in ArcMap

1. To import text files into ArcMap, click the Tools menu and click “Add XY Data”. The window will open where you can browse for the table and designate the X (Longitude) field and the Y (Latitude) field as well as the coordinate system. The table data will be added to the View as a layer theme.

2. As in ArcView 3.x, you can edit the theme symbols by double-clicking on the theme in the View window, or right-clicking to choose Properties, where the tab Symbology will allow customization of its appearance. Under the Symbology tab, you may select only some attributes to be displayed, or under the Definition tab, you may call up the Query Builder to select which attributes are displayed.

3. Another source of data in ArcMap is available directly from ESRI. Click the “+” button in your project and open GIS Servers, and then select “Geography Network Services Hosted by ESRI.” Choose any data layer you want (these are pre-made layers hosted by ESRI that can be added to any project.)

PAGE  
5

