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ABSTRACT  
In this paper, a GIS project between Forest Service and Troy 
University in Alabama is presented.  The project aims to develop, and 
update, and maintain a GIS database of National Forests in Alabama 
(NFs AL). Details of the project include building metadata files for 
existing GIS data, updating existing data, preparing ArcGIS map 
templates, spatial analyses, and providing GIS technical support to 
specialists in NFs AL. In this paper, start-up and progress 
development of the project is presented, demonstrating the invaluable 
benefits to students, Troy University, and the Forest Service.   
 

 
1.0 INTRODUCTION 
 

The purpose of this project is to update and develop spatial and aspatial digital 
information in the geographic information system (GIS) used by the NFs AL. The 
digital data is used on a regular basis for environmental analyses, monitoring habitat, 
and producing maps of Forest Service projects.  One such project is when resource 
specialists make updates while in the field and the updated data sets are later 
transferred into a shared geodatabase. Such new updates require further updating so 
that they follow common rules that are defined in detail in Section 5.0.   
 
 

2.0 BACKGROUND 
 

This research presents a project supported by NFs AL. Started in January, 2009, this 
project is for both Troy University and the NFs AL to work collaboratively to develop 
and update a forest database and related metadata being/to be used by NFs AL. The 
NFs AL provides the most recent spatial data covering the areas of national forests in 
Alabama. These data will be processed, updated, and organized in a geospatial 
database to be used by NFs AL for performing analysis, producing maps, and 
providing data to the public. The Geomatics and Surveying Sciences program in Troy 
University will provide expertise in GIS and Remote Sensing technologies to fulfill 
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the requests from NFs AL. Two or more undergraduate students are being or will be 
trained through this two-year project. In addition, this project provides an opportunity 
for students to analyze data and present technical research at symposia and 
professional meetings. 

 
3.0 PROJECT AIMS 

According to the project agreement, NFs AL will  
1. Provide work experience in the development and maintenance of GIS data 

resources on the NFs AL.  This includes building metadata files for existing 
GIS data, onscreen digitizing of scanned images for updating existing data, 
preparing ArcGIS map templates for use by Forest Service specialists, 
conducting spatial analyses on GIS data and images, providing GIS technical 
support to Forest Service specialists and technicians. 

2. Provide a workspace with networked PC and telephone in the Supervisor's 
Office at 2946 Chestnut Street, Montgomery, Alabama for the assigned Troy 
University’s student(s).  Work experience consists of any project that utilizes 
GIS, Global Positioning System (GPS), or remote sensing software or data. 

3. Provide GIS data dictionary and template geodatabases for all corporate 
geodatabases. 

 
Geomatics and Surveying Science Program in Troy University will  

1. Assign student to work cooperatively at the Supervisor's Office of the NFs AL 
or Troy University to gain experience in the use of GIS and remote sensing 
software and hardware.  The student(s) will work an average of 20 hours per 
week during each semester as described in the attached Scope of Work. 

2. Provide a report at the end of each semester containing a listing and 
description of the types of projects worked on and the amount of time spent on 
each project. 

3. Assign students to work on the following project deliverables: 
• Create geodatabases from existing GIS coverages and shapefiles to 

agency’s national or regional data standards 
• Ensure that all the spatial data sets have the same coordinate system. 
• Import aerial photos and other forest datasets into the forest 

Geodatabase. 
• Perform onscreen digitizing to create new feature classes. 
• Assign attributes to the aspatial data sets 
• Perform simple spatial analysis on the data sets imported into the 

Geodatabase. 
4. Provide technical advice and guidance to student(s) which serve as quality 

control checks on the project deliverables. 
5. Assign student(s) to give presentations on the project deliverables. 
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4.0 DATA DESCRIPTION 
 

This paper is mainly about the first task in this project. The NFs AL provided a 
geodatabase covering six forest districts in Alabama. They are Bankhead, Conecuh, 
Oakmulgee, Shoal Creek, Talladega, and Tuskegee. The map projection used is the 
UTM, Zone 16, NAD83 datum, GRS1980 spheriod, and the units are in meters. A 
summary of all the feature classes used in this project is presented in Table 1.0 while 
the NFs AL districts are shown in Figure 1.0. The list of feature classes is only a 
subset provided in the initial phase of the project. 
 
Feature Class Description 
Stands Forest vegetation stand boundaries 
Compartments Forest compartment boundaries 
Ownership Forest Service surface ownership 
Streams Streams with hydrologic ordering of 1- 7 
Ranger_dist Ranger district administrative boundaries 
Water Water body polygons 
Roads All roads within or in close proximity to an administrative unit 
Sections Area defined by the Public Lands Survey System Grid. Normally, 36 sections 

make up a township 
Townships Area defined by the Public Lands Survey System Grid that is referenced by its 

tier and range numbers 
Trails All trails within or in close proximity to an administrative unit 

Table 1.0: NFs AL feature classes 
 
The stands layer was originally developed by Tennessee Valley Authority (TVA) in 
1996 from Forest Service mylars that had hand drawn stand boundaries which 
showed coincidence were present. The original GIS stands coverage has now been 
edited to reflect stand conditions as represented on district compartment prescription 
maps.  These stands were then edited to reflect later changes.   
 
The compartments coverage was originally developed by TVA in 1996 using Forest 
Service mylars, which had on them hand drawn compartment boundaries showing 
coincidence with other features. The original compartments GIS coverage has been 
edited to reflect compartment boundaries as shown on district maps. 
 
The surface ownership coverage was originally developed by TVA in 1996 using 
Cartographic Feature File (CFF) maps in digital format which TVA obtained from the 
Geometronics Service Center (GSC). This digital information was edited by TVA to 
include updates as provided on mylars of hand drawn landline information as 
provided by Forest Service personnel. 
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Figure 1.0: NFs AL Districts in Alabama 

 
Figure 2.0 shows the 6 NFs AL districts and their stands. They all vary in size and 
shape.  Stands (shown as black polygons) are contained in compartments (shown as 
polygons in colors). Figure 3.0 shows a more detailed view of compartments and 
stands in the Bankhead district. 

 
5.0 PROCEDURE 
 

The present status of the project is in its early stages.  The first phase of the project 
consists of updating Stands boundaries from shapefile data provided by NFs AL.  
This data resulted from forest inventory obtained by resource specialists on newly 
acquired surface ownership on the Talladega National Forest, Talladega Ranger 
District.  The edits cover approximately 2,528 acres of National Forests lands.  Figure 
3.1 shows and example of the boundary of new surface ownership and the new stand 
boundaries delineated by the resource specialist.   
 
 The tasks performed by Troy University: 
• Integrated new stands spatial features into the Stands feature class  
• Update the Stands Attribute table with current information 
• Perform Quality Assurance and Quality Control (QA/QC) on edits 
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Bankhead: Conecuh: 

 

Oakmulgee: 

 
Shoal Creek: 

 

Talladega: 

 

Tuskegee: 

Figure 2.0: Alabama National Forest Districts showing compartments and stands 
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Figure 3.0: Example details of Compartments and Stands in Bankhead 

 
After reviewing the data that was supplied by the NFs AL, the main focus is on editing 
the stands within the forest compartments. The first task is to update the feature 
boundaries of stands and compartments based on provided shapefile, topographic maps, 
and aerial photographs from NFs AL.  
 
Figure 4.0 shows an example of an area outlined in blue, with the 1999 aerial photos as 
the referencing data set. This image was taken from the aerial photos that were provided 
by the NFs AL.   
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Figure 3.1: New Stands to add to Stands feature Class 

 

 
Figure 4.0: A stand polygon overlaid on an aerial photo taken in 1999 
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Figure 5.0: A new aerial photo taken in 2006 

 
Figure 5.0 is the aerial photograph taken in 2006 covering the same area in Figure 4.0. By 
comparison, substantial changes can be seen in forest coverage with the blue stand. In 
Figure 5.0, vegetation has spread throughout the area. Stands are ever evolving areas. 
Changes in the environment and human interaction will have constant effects on how and 
where certain vegetation types will.  These are the updates that are done by the resource 
specialist out in the field, and then further updated in the in the office, following the 
principle rules presented in the next section. 

 
5.1 Stands Update 
 
While updating stands, the following principle rules have to be followed:  
 
Coincidence rule:  

• Stands polygons may be coincident with the Ownership features  
• Stands polygon may be coincident with Compartment features 
• Compartment polygons may be coincident with one or all of the following 

features – Ownership, Roads, or Streams 
 
Topology rule: 
Several sub-rules need to be considered: 

• Stands - Must Not Overlap 
• Stands - Must Not Have Gaps (except for gaps in Ownership) 
• Stands - Area Boundary Must Be Covered By Boundary Of – Ownership feature 

class 
• Stands - Must be covered by - Compartments feature class 

 
Attribute edits: 

• Updates to attribute will be provided along with the mode of updates (shapefile, 
hardcopy map, etc)   

• Perform edits on all editable fields in the Attribute of Stands table:  COMP, STD, 
GIS_ACRES, USTAND, REGION, FOREST, DISTRICT, & CS.  For this 
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project, the fields, Region will equal ‘08’ and Forest will equal ‘01’ for every 
polygon 
 

Controversial polygons: 
Polygons with problems or conflicts will be attributed with ‘777’ for the ‘STD’ field.  
Global Positioning System (GPS) data will rank higher than other features with the 
exception of the Ownership feature class.  When GPS data conflict with the Ownership 
feature class, make notation of the conflict and submit to NFs AL.     
 
When a new piece of land is acquired by the NFs AL, the ownership feature class will 
change. Thus, a two-phase editing process needs to be conducted. In the first phase of 
stands editing, a few compartments boundaries have to be edited first. These edits should 
be performed in the Compartments feature class. Figure 6.0 shows changes of 
compartment boundaries before and after adding a new piece of land into the ownership 
feature class.  

a. Before adding the new land b. After adding the new land 
Figure 6.0:  Compartment editing when ownership changes 

 
The second phase of the editing is to editing the stands based on the new forest service 
ownership. Figure 7.0 shows such a procedure of editing.  
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a. Before adding the new land b. After adding the new land 
Figure 7.0:  Stands editing when ownership changes 

 
Besides ownership changes, compartment editing are also necessary when there are 
discrepancy between compartment boundaries and adjacent road and stream boundaries 
based on coincident rule. Figure 8.0 shows some cases of compartment editing to move 
the boundaries of compartments to closest roads or streams.  However, during this phase 
of the project will focus only on the compartments affected by new stands edits. 
 

a. Discrepancy between old compartment boundary and road 



 11

b. Discrepancy between old compartment boundary and stream 

Figure 8.0: Discrepancy between compartment boundaries and roads/streams 
 
6.0 CLOSING REMARKS 
 
The project presented in this paper is at its early stages; however, the preliminary results 
have indicated the need to use all the available geospatial resources to maintain such 
valuable data.  Furthermore, this partnership affords the NFs AL the opportunity to 
expose students to the usage of geospatial data and tools in Natural Resource 
Management. 
 
The focus at Troy University is to create the most accurate updates available for the NFs 
AL. The areas that are mentioned represent a sample of the areas that are in need of 
updating. The updating of the stands layer will benefit the NFs AL in the long run with 
more accurate and useful data.  
 
On the other hand, editing these polygon feature classes is really time and labor 
consuming. It is also error prone. To increase speed and accuracy of editing, an automatic 
work flow and an editing tool set are under consideration. It is expected that such a work 
flow and tool set would be capable of automatically identifying existing discrepancies 
among compartment and stand feature classes; topography; aerial photos; and assist with 
the editing of the compartments and stands boundaries.  
 


