HerpNET Georeferencing Workshop 

5 Oct 2005, Museum of Vertebrate Zoology

Computer Login: herpnet

Password: MusVerZ00 (last 2 characters are zeros)

The exercises can be found on the HerpNET Documents page:

http://www.herpnet.org/documents.html

I. Introduction to Datums & Map Projections

A. Datum (Geodetic datum) – a model of the surface of the earth based on a surveyed network of physical points (e.g. NAD27, NAD 83, WGS84, Arc1960)

· This model is a spheroid; the size and shape of the spheroid are different for different datums.

· A similar definition is - a reference surface consisting of the following parameters: latitude and longitude of the initial point (origin), orientation of the network, and two parameters of a reference ellipsoid.

B. Original Geographic Coordinate System  – coordinate system that records were taken in (e.g. decimal degrees (DD), degrees minutes seconds (DMS), UTM).

C. Map Projections – the mathematical transformation of the three-dimensional surface of the earth into a flat map sheet, or the projection of the 3-D spheroid into a 2-D map (e.g. Albers Equal Area Conic, UTM, Orthographic). 

· They all suffer from distortions, either in area, shape, distance, or direction; different types of projections (such as conformal, equidistant, equal-area, or true direction projections) try to minimize distortions in some of these features. 

· When measuring distances on paper maps, use an equal area projection.

II. Using the Point-Radius Method of Georeferencing & the Georeferencing Error Calculator

A. MaNIS/HerpNET/ORNIS Georeferencing Guidelines

· Read Guidelines before using “Georeferencing for Dummies”; guidelines are the final word.
· State in “LatLongRemarks” all assumptions made about extent, error, or determining coordinates.
· Definitions of all georeferencing fields can be found on the “Georeferencing Steps” web page.
B. Online Georeferencing Calculator Manual

· Remember that longitude in the western hemisphere is negative.

C. Download data-files into Excel or Access using the HerpNET gazetteer (today’s exercises are available off of the HerpNET documents page http://www.herpnet.org/documents.html).

III. Using Online Electronic Resources – a variety of online resources are available for mapping; please refer to our website
http://www.herpnet.org/Gazetteer/GeorefResources.htm
A. Using UTM converter (#13)
 – Universal Transverse Mercator

i. Figure out which UTM Zone you are in; use (#13) for this as well. 

ii. Enter the UTM coordinates (Northing is Y, Easting is X) and you will then be given latitude and longitude coordinates.

iii. In the Error Calculator, this will usually be an exact latitude and longitude coordinate, and the extent will be 30 m (which includes possible GPS inaccuracies when taking the UTM coordinates). 

iv. You can check this in TopoZone (#8)to see if the Spec Locality matches the coordinates.

B. Using TRS converter (#16) – Township, Range and Section

i. 
You must first determine state and meridian; use (#16) for this as well.

ii.  
Enter TRS and direction, and the converter will give you coordinates.

iii. 
Datum is NAD27. Extent is 0.707 mi for a single section (see Georeferencing Guidelines under “Extents of divisions of a township” for determining extent).

C. Using other Electronic Gazetteers or Websites 

i. NIMA (#10) – datum WGS84 and coordinate system DMS

ii. Alexandria Digital Library (#9) – uses NIMA

iii. Falling Rain (#2) – uses NIMA data, so WGS84.

iv. Maporama (#3) –can be used for obtaining coordinates for addresses, but must contact them for datum.

v. BioGeoMancer (#6) – uses NIMA and will give you coordinates for a place name or an air-mile distance for an offset (more to come).

vi. GEOLocate (#4) – can be used to find localities and air miles in US and Mexico, good for intersections, rivers.

vii. Another option: If a locality seems like it might have more information and it is for a collection that you know is online already (such as with CAS, UF, or Auburn), you can try going to their website to see if you can find more information. Or if the information was truncated in the SpecLocality, you can search with the unique HerpNET locality number on the HerpNET gazetteer web page to view the entire locality. 

IV. Using Terrain Navigator

A. Installing and opening the maps
i. The installer CD has to be installed first.

ii. You must install the specific map CD before you use it for the first time, re-entering the product ID for each new CD. 

iii. Check the seamless view box and open the map using the 1:24,000/25:000 map type. 

B. Navigating on the map – use the hand tool.

C.  You can change the coordinate system (to decimal degrees), datum (default NAD27), and distance units by clicking on File (in the toolbar) and then Preferences.
D. Searching –  Under GoTo (in the toolbar), you can search by City/Town, Zip Code, Place, etc. Or you can simply click on the binoculars symbol as a shortcut to the Place Finder. To minimize the number of matches found, you can select “Nearest 15” for those localities near where you are currently viewing or “Current CD” to search on that CD only.

E. Drawing lines and measuring distances – To measure using a straight line, use the distance tool that looks like a ruler with a line above it. To measure using free-form lines, use the distance tool that looks like a ruler with a squiggle above it. While measuring, the distance traveled can be viewed at the bottom left-hand corner, or you can see the distance traveled after the line is drawn by right-clicking on the line and selecting Information.

F. Markers for taking coordinates – Markers are made using the tool shaped like a triangle with a dot in the center. After placing the marker on your point of interest, right click and choose edit, this will give you the coordinate information. You can then cut and paste these into your Excel or Access spreadsheet.

G. Waypoints can be designated when making routes. The tool for making routes looks like a quadrangle with S & E on it. Right click on this to measure distances on routes between waypoints.
H. 
Saving markers, routes and tracks – You can save markers as an .mxf file, which are comma-delimited files that you can open in Excel. (Save markers by exporting them.) If you want to save your coordinates, label your markers with the unique locality names. Similarly, you can save tracks and routes. Lines made with the distance tools are not saved but these can be converted to routes if you right-click on them and select “Convert to Route.”

II. Using DIVA-GIS (or similar GIS programs like ArcView GIS) to build a base map:

The practice country will be Kenya. 

You will create a base map for georeferencing foreign localities (although it is always helpful to have finer resolution paper maps on-hand also). We will use DIVA-GIS (#1 under GIS resources), free software similar to the ArcView–ESRI products, that can be used for ecological modeling. These only work on a PC. For Macs, free software called ArcVoyager special edition exists (#11).



A. Background about using GIS programs

i. GIS programs are hierarchical. Each consists of Projects (.apr or .div), which are made of views. Each view consists of layers that can be shape files (.shp), tiff or image files, DEM (Digital Elevation Models), etc. These themes or shapefiles can have associated tables with data, called attributes.

ii. Keep all of your files in one folder for each project, (usually on the C drive) - that way you can easily find them. For this exercise, I created a folder called “Kenya” in the C drive within the DIVA-GIS folder.

iii. In order to open your project on another computer, it has to be in the same folder, in the same directory. 

B. Downloading Maps: (This step is already completed for you. You can find the finished project, called “kenyanew.div,” in the DIVA-GIS folder in the C drive. The following instructions are provided for reference.) Download a map of your country of interest, using either Digital Chart of the World (#4) or GIS Data Depot (#2). 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, 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.

C. Using the NIMA data

1. Download the NIMA gazetteer data (#9 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.

3. To import the NIMA file into ArcVIEW, 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 (Long) field and which is the Y (Latitude) field.

4. In DIVA, 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.

5. In ArcVIEW, you can edit your themes’ symbols by double clicking on the theme in the View window.

A. DIVA-GIS functions

1. The NIMA shapefile can than be queried in DIVA 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.

2. You will use the query tool (a hammer) 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, #10, under ADM1 codes.) 

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

4. 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

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

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

7. 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.

B. ArcVIEW Functions 

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

2. To look at attributes of a particular theme, click on the Table Tool while that theme is selected.

2.  To get distances, 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. 

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

4. 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. DEM’s can also be downloaded from GIS Data Depot (#2) or GNIS (#11) 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 DEM’s to ArcView Format (#6). 

G. Digital base maps can be obtained from many sources (see the Online Georeferencing and GIS Mapping Resources page). Many countries are available online at the Berkeley Digital Map Library (#14); if working offline only, I may be able to get digital copies for you. Also, check the UT Austin Perry-Castaneda Map Library (#5); they have a number of city and country maps available, including those for New Guinea. Historic maps of the eastern US are available from MapTech (#21).

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

III. Conclusions of Georeferencing Portion of the Workshop


A. Email your Excel sheets to me at crotalustx@hotmail.com and indicate who your partner was.


B. A very big thanks to Kristina Yamamoto, Janet Fang, and Julian Kapoor for assistance with this document. Thanks to Michelle Koo and Robert Hijmans for ArcView and DIVA-GIS advising.

� Numbers in parentheses refer to the Online Georeferencing and GIS Mapping Resources website found at � HYPERLINK "http://www.herpnet.org/Gazetteer/GeorefResources.htm" ��http://www.herpnet.org/Gazetteer/GeorefResources.htm� (This section refers to the Georeferencing Resources, the section on pp. 4-5 refers to both the Georeferencing and the GIS Resources).
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