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This workshop and discussion session was held in order to inform participants about the current state of GIS in the IBA program nationally and potential future directions.

BJ Richardson presented the results of the 2 IBA GIS Surveys.  In summary, the state of GIS in the IBA program is that various offices have implemented GIS as they have had the need for it, and to the level to which they have been able, without much in the way of guidance or institutional support.  There is a broad desire for more support in implementing GIS, both at the level of users who have implemented GIS already, and those who have not.

BJ Richardson also presented some draft guidance for developing boundaries for IBAs in GIS.  This was specifically not guidance for deciding how to define IBA boundaries, which needs to be done by the IBA coordinators.  The full text of this guidance, including an email discussion generated by a request for Coordinators’ experiences with boundaries, can be found in the document “Audubon Important Bird Areas GIS Data Development Guidance.doc”, also appended to this document.
Paul Zeph discussed the background of the PA IBA GIS work, and Grace Smith presented a live ArcView demo of SSM’s work on behalf of Audubon Pennsylvania, as an example of how a GIS for IBAs can be developed.  Their GIS contains many data sets, most of which were acquired and processed, but some of which were enhanced or built.  It was designed to serve many purposes: conservation planning, education and outreach, among others.  They plan to put most, if not all, of the data into a web mapping application served out of the Audubon’s national IT office, located in New Jersey.

BJ Richardson wound up the session with a discussion of possible future directions for GIS in the IBA program and Audubon as a whole.  Results of the survey indicated that most offices would like to use GIS to make maps, but there is a significant interest in data analysis as well.  GIS is a very useful tool that can be used in fulfilling the IBA program’s needs on many levels.  BJ introduced the concept of a tiered GIS infrastructure, with 3 levels of GIS expertise and production capability, from the highest at the Science Center down to the lowest at offices without any current GIS or interest in building one.

There was quite a bit of good discussion regarding the needs of various offices to implement GIS, ranging from someone who did not see the point of GIS at all, to offices that had GIS up and running and had articles published in the GIS press.  People were concerned about funding, of course, but it was pointed out by the New Jersey IBA Coordinator that they had been very successful in funding their GIS program, including hardware, software and personnel.

Audubon Important Bird Areas GIS Data Development Guidance

BJ Richardson, U.S. Fish and Wildlife Service, bruce_richardson@fws.gov
Projection / Coordinate System

The choice of a coordinate system is dependent on the location of the data on the earth, the North-South-East-West orientation of the data file, and the areal extent of the data.  In general, for data that covers the continental US, the Albers projection is often used.  For individual states, some use the State Plane coordinate system, and others use the Universe Transverse Mercator (UTM) projection.  Most federal agencies are standardized on the UTM projection.

This decision is somewhat less important for users of recent versions of GIS software (ArcGIS 8.x), in that the software is often able to project data “on-the-fly” in the viewing application.  But for users of ArcView 3.x and other older packages, the data must either be in the same projection or be in decimal degrees, which is the only coordinate system ArcView can project on-the-fly.

Another significant consideration is imagery, a very important component to any GIS.  Since it is impractical to reproject any significant amount of imagery, it is necessary to make sure that vector data will align with the imagery.  Again, this can be done by projecting the vector data to the same projection as the imagery, or depending on projection-on-the-fly capability.  Although ArcGIS 8.x can reproject imagery on the fly, it is a much slower process than reprojecting vector data on the fly.

Recommendations:  For nationwide and regional vector data, use Albers Conformal Conic “96,” that is, with the central meridian at -96 degrees.  If combining state level data into national data, reproject state data to Albers before combining into national layer.  For more localized data, it will depend on the projection of the image data available.  Most image data is acquired from the state, which has usually settled on an appropriate projection, either UTM or State Plane.  Vector data should be projected to the same coordinate system as the raster (image) data. 

Attributes 

The attributes, or data tables behind the spatial data, have largely been defined by the building of the Oracle database.

Recommendations:  It can sometimes be useful to have a field that indicates the source of the data, and a contact person in case the user should need more information.  There may be a field appropriate for this use in the Oracle database already.  If not it may be able to be added later.  For GIS data developed in the field, it will be necessary to define a protocol for incorporating the spatial data with the Oracle database.  This will likely include assigning the appropriate unique identification number from the Oracle database to the GIS data layer, so that it can be linked and/or loaded directly into the database.

Digitizing protocols (rankings of ways to get boundaries)

There are many ways to get data into a GIS, but the most common is to screen digitize using an ancillary data source in the background.  Of course the most desirable of all is if someone has already done the digitizing for you!  If that is not the case, then some decisions need to be made prior to digitizing.  First, the decision will need to be made on where the boundary should be, and whether it should be an ecological or a political boundary.  This is not a GIS decision – it is based on what the IBA Coordinator and technical committee believe is best.  

Currently states have gone both ways, in some cases both ways within the same data layer, depending on the site.  Some have taken existing protected areas (which are political (land ownership) boundaries) as a starting point, and either used them as is or expanded them with a buffer or an estimate of extent of habitat (e.g., out to a fragmentation point of a forest).  Some have simply used land ownership boundaries as a way to expedite the process.  Others made use of previous work and other data sets, but customized it in their layers.  Still others incorporated elevation as a criterion for delineation, when appropriate for particular species.

Once the decision is made on how to use ecological and political boundaries, the next step is figuring out how to translate that information into GIS.  There are various ways to do this depending on the available data, and the method necessary to digitize will vary depending on the criteria used to define a boundary.  For example, if floristic-level (Alliance or Association in National Vegetation Classification System (NVCS)) vegetation data is required to define the boundary, a great deal of work will be required to first acquire this data.  One thing to keep in mind is that the boundary accuracy does not need to be very high for the purposes of defining general areas which are important to birds.
Recommendations:

For land ownership boundaries:

1. The ideal data set to use is a digital version of existing parcels, sometimes available from counties or towns.  These are usually highly accurate data sets.

2. If that is not available, a paper copy can be obtained, and either scanned and georeferenced, or used as a reference while screen digitizing over other sources like an orthophoto or Digital Raster Graphic (DRG: scanned and georeferenced USGS topographic map).

3. If existing protected areas are to be used, those data are often available from state or federal agencies

For ecologically based boundaries:

1. Once the decision is made on how to define this, orthophotos are probably the easiest base data to use.  These are also often available from either state or federal agencies.  These data can have fairly large files sizes, but can offer the necessary detail needed for identifying habitat.  Many, but not all states have orthophotos and DRGs available for download (see West Virginia, for example).

2. For very large areas (> hundreds of acres), land use / land cover (LULC) can be used to identify broad community types (usually only to the level of deciduous/coniferous/mixed forest, for example).  There is national coverage at 30m from the Multi-Resolution Land Characteristic (MRLC) Consortium, but the data is from 1992.  The accuracy of this data set tapers off quickly as smaller areas are addressed.

3. If elevation is a factor, as it has been for some states and particularly species, a Digital Elevation Model (DEMs) can be used.  These are available nationwide from USGS at a 30 meter resolution, called the National Elevation Dataset.  In addition, DRGs are available nationwide, and have contour lines indicating elevation on them.

General procedures for digitizing:  There are some specific step-by-step instructions below, but they are no substitute for training in the software.
1. After deciding on boundary definition process (above), acquire and gather source materials for defining and drawing boundaries for IBAs that have not already been digitized by others.  If appropriate paper maps are available, then boundaries can be drawn on them as a preliminary step.

2. If the goal is to digitize on screen without paper maps, then the area covered by the IBA will need to be identified, and base data layers such as DOQs and DRGs must be acquired.  As described above, for very large areas satellite imagery will work better, unless the high level of detail in a DOQ is required for the entire area.  

a. Frequently, a great deal of data can be located by searching on some variation of “<state name> GIS data” in Google.

b. For states that do not have free data for download, one source for DOQs and DRGs is TerraServer.  The easiest way to make use of TerraServer data is through an extension that works for ArcView 3.x, 8.x and 9.x.  It can be found here for AV 3.x, here for ArcView 8.x, and here for ArcView 9.x.  The key to using this extension is to have loaded some other data that covers your area into your map project before loading the TerraServer data.  Basic roads, rivers, and state boundaries included with all ESRI software should enable you to get to the general area you are interested in.  See the TerraServer extension ReadMe file for instructions on use.  Do not attempt to use this extension without a broadband internet connection.
c. For those using ArcGIS 8 or 9, with a broadband internet connection, another alternative is to load data from the USGS National Map directly into ArcCatalog.  The start is slightly different in 8 and 9.  In 8, open the Internet Servers, and double-click on Add Internet Servers.  In 9, open GIS Servers and double-click on Add ArcIMS Server. 
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d. This opens a dialog with space for a web address, where you should add http://seamless.usgs.gov.  Then click on the radio button for Just The Following Services, and then click on Get List.  The most useful layers from USGS are the National Hydrography Dataset, NED, Roads, and National Land Cover Dataset (NLCD).  There are many other choices, so investigate them.  But be careful not to choose too many, as this data is coming over the internet.  After checking a few boxes, click OK, and those layers will now be available in ArcCatalog.

[image: image2.png]Add ArcIMS Server,

URL of server: [Ptp://seamless usgs gov

Which services do you want to conectto on this server?
© Alsanices

& Justthe following servicefs)

et List

O 133uban
O A dsster =
1% R Stessrs

O 8L 0tk

O chakre

1 Disaster Response Dt v
< | @

Account

T~ Show secure services

=





3. Once the necessary base layers are in the GIS, with enough detail to delineate boundaries, it is time to create the IBA shapefile(s).  It is recommended for data management purposes that a single shapefile contain all IBA boundaries.  This will insure consistency in table field definitions, and if a shapefile of a single IBA boundary is necessary, it is a simple matter to pull it out.  Before digitizing the polygons, though, it is a good idea to get the appropriate ID numbers for all your IBAs from the Oracle database.  That way as you digitize your boundaries, you can attribute them with the correct ID as you go along.  This can be done later, but is probably easier to do as you go.  The format for the shapefile name should be <state abbrev>_iba.shp.  
a. ArcView 3.x:  Once you have the appropriate base data layers (in the projection you want your data to be in) loaded into your View, under the View pull down menu, there is the New Theme… command.  This will initiate the dialog to create a new shapefile.  Select Polygon and give it a name and a location on your hard drive.
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b. ArcGIS 8.x, 9.x:  Once you have your base data in your Data Frame, make sure you are in the Data View, not Layout View.  Then go to ArcCatalog, and navigate to the directory in which you want to place your new shapefile.  Right-click in the window and select the New… menu and select Shapefile.  
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This will open a dialog box where you name your shapefile and select polygon as the format.  
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You should know the projection that your data will be in, and you should select it in this dialog as you create it, by clicking on the Edit…  button, and selecting the appropriate projection.  Make sure the projection you assign here is in fact the one you are digitizing in, or the data will not work correctly.  If you are unsure about this, either get help or leave it blank.  With this dialog, you are not projecting data; you are simply telling the software which projection the data is in.

c. Adding a field to the table:  Unless other fields are needed, the only field that needs to be added to the table is an IBA ID field.  This field should be named and defined in the same way as the field in the Oracle database.  Name: SITE_ID; Characters: 11, Type: Long Integer (8.x & 9.x), Number (3.x)
i. ArcView 3.x: The shapefile you created should be in editing mode (a dashed line around the checkbox).  Open the table, and from the Edit menu, select Add Field…  Enter the above information.  The dialog should look like this: 
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ii. ArcView 8.x & 9.x:  Within ArcCatalog, right-click on the shapefile and select Properties.  On the Fields tab, there will be a listing of the current fields, with instructions on how to add a field.  When complete, the dialog should look like this:
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d. After the new shapefile is created, and the fields are defined in ArcCatalog, it can be added by drag and drop or Add Layer in ArcMap.
4. Finally, the shapefile can be digitized using the appropriate tool in ArcView 3.x
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and ArcView 8.x / 9.x  (after enabling the Editing Toolbar): 
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