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Abstract

The objective of this project was to build a model that can determine areas that are harvestable using conventional methods using data from the John Prince Research Forest. Parameters based on regulations from the Ministry of
Forests of British Columbia, such as buffers on streams, lakes, and wetlands. Other parameters included the greastest slope for conventional methods of harvesting, leading species and secondary species of trees, line of sight from
lakes and trails, and buffers on trails.

Introduction

Forestry is one of the main industries in British Columbia . To stay competitive, many forest licensees need to quickly and efficiently determine areas that are harvestable. Surveys are done periodically to determine the current forest
cover, age class, and height class. From this data, merchantable wood in the forests can be found. However, there is legislation requiring buffers be put in place around streams, lakes and wetlands. The width of these buffers is
determined by classification of these features. Classification of these features is determined by size and function of the feature, for example, streams that are fish bearing and are over 5 m wide are classified as an S1 stream, and
an S1 stream requires a 50 m be put on the stream. Tourism in many places of British Columbia can also be a factor in determining areas that can be harvested. Therefore, it is important to find areas that can not be seen by
particular areas used by tourist such as trails and lakes. Plus, it is common practice to place buffers around all trails. For harvesting using conventional methods, the slope of the area must be less than 30%. With all of the
parameters required, it can be difficult and time consuming to find areas that can be harvested. Therefore, a model was built to find these areas easily and efficiently.

Study Area and Data Source

The John Prince Research Forest is about 13000 ha in size, is located approximately 50 km north Fort St. James, and is co-managed by the Tl'azt'en Nation and the University of Northern British Columbia (UNBC). Data was
collected from the John Prince Research Forest (JPRF) website and the UNBC database. Data collected from the JPRF website included forest cover and swamp (wetlands) layers, both of which were received in unzipped
interchange format. Data collected from the UNBC database included roads, trails, streams, lakes, and the DEM of the area, all of which were received as coverage file except the DEM which was a raster.
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Data Manipulation

Once data was collected, files from the John Prince Research Forest webpage were needed to be unzipped and then converted from an interchange file to files compatable with ArcGIS. All collected layers were put into a map in
ArcMap so as to determine whether any layers need to be clipped or not. Not all layers were confined within the boundaries of the John Prince Research Forest; therefore, it was necessary to clip the forest cover layer. Also, two
new shapefiles were created to lessen the number of points in the layers for trails and lakes so as to perform a visual analysis using the viewshed tool. The viewshed tool determines what is visible from every point within a selected
layer, and with the number of points within the trails and lakes layers, this analysis would have been extremely time consuming.

Methods / Procedure

To build the model, ModelBuilder in ArcCatalog was used. As trails and lakes are likely to be used by tourists, visual analyses were completed on each of them using the viewshed tool to determine what can be seen from each and
what cannot, then the two were joined together with the Plus tool. A reclassification of the areas that are visible giving them one value, the new raster was converted to a shapefile and visible areas were selected for one output, and
areas not visible were selected for a separate output, each to be unioned with other selected features. From the DEM, a raster was built to find the slopes throughout the JPRF. Slopes of less than 30% were extracted to create
another raster, then slopes of 30% or more were selected for another raster. Each was reclassified and converted to shapefiles in preparation for union with other features.Specific forest cover was selected. For the leading
species, all polygons with lodgepole pine, white spruce, subalpine fir, or Douglas fir as the leading species, all with an age class of 5 or greater and a height class of 3 or greater were selected. Then, from those selected polygons,
polygons with a secondary species of any coniferous species or any deciduous 35% or less were selected. These poylgons were selected as harvestable forest cover.Buffers were placed around streams, lakes, trails, and wetlands
of specific area. Buffers of 10 m were placed around wetlands of 5 ha or larger; buffers of 10 m were placed around lakes of 5 ha or larger; buffers of 50 m were placed around S1 streams; and buffers of 100 m were placed
around all trails. All the buffers, along with visible areas and slopes 30% or greater, were unioned together with an output of unharvestable areas. A new field was added and calculated as 9999 for each polygon. Also, areas that
were not visible, harvestable forest cover and slopes less than 30% were unioned together with an output of harvestable areas.Finally, the harvestable areas and unharvestable areas were unioned together for the final output.
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Figure 1: Visual analysis of the John Prince Research Forest from both trails and lakes

Figure 2: Slopes less than 30% in the John Prince Research Forest, iate for harvesting with i methods.
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Figure 3: Forest cover of both leading species and secondary species that are merchantable wood.

Figure 4: Buffers around streams, trails, lakes and wetlands that cannot be harvested.




Figure 5: Final map output of the model showing harvestable and unharvestable areas of the John Prince Research Forest.

Conclusions / Discussion

Figures 1 through 4 are maps of some of the outputs from throughout the model. Figure 1 is the visibility analysis from both trails and lakes. It shows that most areas that can be seen from trails and lakes are found in the
northwestern areas of the JPRF. From Figure 2 it can be seen that most of the JPRF has slopes that are less than 30%. Figure 3 shows all areas that have a forest cover that is mainly of merchantable wood, and that it is fairly
evenly distributed throughout the JPRF. Figure 4 shows all buffers around streams, lake, wetlands and trails. As can be seen from this figure, very little of the overall forest consists of buffers. The final map (Figure 5) shows that
less than half of the JPRF is harvestable, and that much of this area is found in the southeastern part of the JPRF.From this map output, it is easily seen the best areas for harvesting using conventional methods. Using this map,
foresters can determine where to layout blocks for harvesting.

Future Works / Developments

Currently there are no plans for future work on this project. However, it suggested that, by changing certain parameters, this model could be used to determine areas that can be harvested using other methods such as cable logging
or heli-logging methods.
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