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Contents of Archived Electronic Folders

This DOC contains detailed information on how the Harvard Forest standmaps were digitized and georeferenced into Massachusetts State Plane meters, NAD1983 projection. Please see the DOC entitled “1_HF_Stands_Metadata_README.DOC” for detailed description of the individual shapefiles.

The folder entitled “HF_Stands_GIS_Data” contains two other main folders:

A) “HF_Stands_Working_Files” 

contains earlier versions of the files made as part of the process of digitizing the paper Harvard Forest stand maps. Note that the final, and most accurate/correct files are in a folder entitled “HF_Stands_Final_Versions”; corrections were only made on the latest versions of these files. 

Contents of “HF_Stands_Working_Files”:


1) “Step1_Image_Units” – contains the original scans of the paper maps, and the ArcView shapefiles digitized off of them in separate folders for the 3 main tracts at Harvard Forest. These files are all in an imaginary projection based on pixel locations in the scanned images.


2) “Step2_Transformed_Units” – contains the files after they were transformed into the Massachusetts Stateplane Mainland meters, NAD1983 projection through ArcInfo and ArcGIS 8.3. Control points came from a survey done by Lampher on Prospect Hill and by using a GPS to take coordinates from readily identifiable locations for Tom Swamp and Slab City tracts. Shapefiles of the surveyed and GPS points are located in the tracts’ sub-folder in this folder.


3) “Step3_Rubbersheeted” – contains the files after they were rubbersheeted in ArcGIS 8.3 using the “Spatial Adjustment” toolbar. All shapefiles in “Step2_Transformed_Units” were individually rubbersheeted to the linear features and 1986 stand shapefiles of that tract.

B) “HF_Stands_Final_Versions”

See “HF_Stands_Metadata.DOC” for a more detailed description of the project and metadata for individual shapefiles.

This folder contains the final versions of the project. Each indivdual shapefile from “Step3_Rubbersheeted” was merged with its similar theme from the other tracts. After all merging was done, all shapefiles were rubbersheeted again as to make the linear features and 1986 stand maps line up best with aerial photographs from MassGIS. In this case the same to-and-from links were used on all of the shapefiles since they agreed with each other very well.

Georeferencing of  Maps: 

 Prospect Hill - 10 stone wall intersections across the whole tract were surveyed (UTM18, NAD1927; Lampher survey); these points were used as control points to georeference the 1944 basemap of the whole tract

Tom Swamp and Slab City tracts will be georeferenced from readily identifiable locations (on the map and on the ground) that were located  with a GPS and differentially corrected using data from Maine Technical Source Woburn, MA office (http://www.mainetechnicalsource.com/survey.htm). As of December 9,2003, we have not georeferenced the outlots yet.

Method of Transforming from image units to Massachusetts Stateplane Meters projection

1) Make a text file of the image locations of the georeferencing points


a) open the scanned image in ArcView


b) create a new point file and add points (in order) to the georeferencing locations on the image


c) in the point file table, add a field “IDTIC” and enter the location number, add a field called “XTIC” and “YTIC” and have ArcView calculate the X and Y coordinates for each of these fields. This yields the coordinates of the georeferencing locations in image units.


d) File>Export the table as a text file into the Workspace directory

2) Convert the shapefile you want to transform into an ArcInfo coverage in ArcToolbox

3) Add the image coordinates to the coverage tic file

a) in ArcToolbox do “Add from ASCII” to make the export txt table the tics


b) delete the default tics (actually they are boundary tics BND) in ArcMap (not ArcCatalog) or better yet, only delete them from the template coverage and have all the TICIDs greater than 5, this way there is no need to delete the default tics since they will not have matches in the template and will therefore not be used in the transformation.

4) Do the transformation in ArcToolbox


a) using a template coverage previously created

5) Copy and Rename the template file to a new (and final) coverage in ArcCatalog


a) give it a readily identifiable name such as “TSS1986_m”


b) keep both the image-unit version and the georeferenced version

6) Rubbersheeting Methods


a) layers did not overlap perfectly because:

1) some maps were on earlier basemaps with slight differences in feature locations



2) distortion from photocopying

3) tics could not be located on all maps if compartments did not belong to HF at that time



4) digitizer inaccurracy

b) layers were rubbersheeted to overlay on the 1986 linear features and 1986 standmaps. The 1986 standmap was arbitrarily selected as the “fit-to map” because other layers were created off of it. Rubbersheeting was done in ArcMap version 8.3. This program has the best interface for rubbersheeting including a preview window, between-layer snapping capabilities, etc.


c) after all tract maps of a given type and year were merged into single shapefiles, the shapefiles were rubbersheeted to fit over MassGIS aerial photographs as best as possible.

Notes: when polygon boundaries were not clear, they are drawn with “serrations” to signify uncertainty.
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