12.3. Visual quality buffers. You have been asked by the manager of the Daniel Pickett forest to evaluate the potential impact of two proposed organizational policies for the forest resources found there. It seems that the owners of the property are becoming very concerned with the public perception of management on the forest, thus they are interested in the trade-offs associated with alternative management policies.

Policy #1: Buffers next to neighboring landowners. Assume for this example that even-aged forest management is practiced across the property. This potential policy suggests that clearcut harvesting activities adjacent to neighboring landowners of the Daniel Pickett forest will be restricted.

a) If a 50-meter uncut buffer were to be left adjacent to all other property owners, how much land would this require as a voluntary contribution to the protection of adjacent landowners resources?

b) How much timber volume of vegetation class A would be found in the buffer (vegetation class A is the older timber class, perhaps that which can be harvested in the near-term), and what percentage of the total volume in this vegetation class would be affected?

Policy #2: Buffers next to paved public roads. This potential policy suggests that visual quality buffers may be maintained along paved roads within the Daniel Pickett forest. These buffers will not be managed, but rather treated as reserved areas, where harvesting is precluded.

a) If a 50-meter buffer were required around all paved roads, how much land area would this involve, and how much timber volume in vegetation class A would it affect?

b) If the State decided to convert the North-South paved road on the Daniel Pickett forest to a highway, and required a 100-meter wide corridor to be transferred to State ownership, how much land area would be affected?

c) If bare land values were assumed to be $200 per hectare, and timber volumes $400 per thousand board feet (MBF), how much would you ask the State to compensate the owners of the Daniel Pickett forest for the loss of this land?

d) If a 30-meter visual quality (i.e., uncut) buffer was then proposed around the 100-meter highway corridor, what is the total effect to the forest resource base, in terms of land area now affected in each vegetation type?

Policy #1 Response
To get started on part a) for Policy #1:

1. Create a 50 m buffer on the inside of the owner database. Within ArcGIS, am interior buffer can be created by specifying a negative value as the buffer distance.

2. Erase the output from the database created in the first step to create a database of the actual buffer strip.

Amount of land in the buffer strip:


154.7 acres
62.6 hectares
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For part b), use the 50 m buffer strip to clip out the area of interest from the stands layer. Then, in the resulting layer, follow this sequence of steps to determine the volume.

1.  Create, in the clipped stands GIS database, a field called "volume."  Specify that the field is a numeric data type with 1 decimal place (at least), and a width of 10 or more characters.  Calculate the volume by multiplying the acres times the thousand board feet per acre (MBF).

2.  Query the clipped polygon GIS database for stands in vegetation type A.  We find that 1449.1 MBF is in the polygons with vegetation type A within a 50 m buffer.

3.  Create, in the original stands GIS database, a field called "volume."  Specify that the field is a numeric data type with 1 decimal place (at least), and a width of 10 or more characters.  Calculate the volume by multiplying the acres times the thousand board feet per acre (MBF).

4.  Query the stands GIS database for polygons with vegetation type A.  We find that 30753.6 MBF is in the polygons with vegetation type A.

Therefore, the volume within the 50 m buffer represents 4.7% of the total volume in vegetation type A on the Daniel Pickett Forest.

Policy #2 Response
a) If a 50-meter buffer were required around all paved roads, how much land area would this involve, and how much timber volume in vegetation class A would it affect?

For part a), start by creating a 50 m buffer around the paved roads within the Daniel Pickett Forest. Then,

1. Clip the stands using the buffered roads GIS database.

2. Update the acres in the clipped stands GIS database (if necessary).

3.  Create a field (if not already created) for "volume" in the clipped stands GIS database.

4.  Calculate volume as "acres * MBF."

5.  Query the clipped stands GIS database for polygons with vegetation type A.

We find that 538.2 MBF from vegetation type A is included in the road buffer (1.8% of the volume from vegetation type A).  The total land area in the 50 m buffer is 128.6 acres.

b) If the State decided to convert the North-South paved road on the Daniel Pickett forest to a highway, and required a 100-meter wide corridor to be transferred to State ownership, how much land area would be affected?

For part b),

Assume that the 100 m wide corridor is measured from the centerline of the road, so the road width does not add to the buffer we will now create.

1.  Select from the roads GIS database the lines that represent the north-south paved road.

2.  Buffer the selected lines a fixed width: 100 m.

3.  Clip the stands using the buffered roads GIS database.

4.  Update the acres in the clipped stands GIS database (if necessary).

The total land area in the 100 m road buffer is 161.1 acres (65.2 hectares).
c) If bare land values were assumed to be $200 per hectare, and timber volumes $400 per thousand board feet (MBF), how much would you ask the State to compensate the owners of the Daniel Pickett forest for the loss of this land?

For part c),

1. Since 65.2 hectares are in the 100 m buffer, and bare land values are $200 per hectare, the potential value of the land is $13,043.

2. Create a new field, if necessary, in the clipped stands GIS database from part d called "volume" and calculate the total volume for each polygon as "acres * MBF."

3. The sum of the volume in the 100 m buffer is 1435.4 MBF.  If timber prices are $400 per MBF, the potential value of the timber right now is $574,160.

Therefore, the owners should ask the state to compensate them $574,160 for the loss of the land.

This assumes, of course, that the owners of the Daniel Pickett Forest do not harvest the timber in the buffer prior to losing the land.  If so, they should only ask for the value of the bare land, or $13,040.
d) If a 30-meter visual quality (i.e., uncut) buffer was then proposed around the 100-meter highway corridor, what is the total effect to the forest resource base, in terms of land area now affected in each vegetation type?

For part d),

1.  Buffer the north-south paved road 130 m.

2.  Clip the stands GIS database using the 130 m buffer GIS database.

3.  Update the acres in the clipped stands GIS database (if necessary).

4.  Query the clipped stands GIS database for acres in each vegetation type.

Result:


Vegetation
Acres
Hectares

130 m
A
35.7
14.4

buffer
B
89.1
36.1


C
84.7
34.3



Acres
Hectares

All 
A
999.8
404.6

stands
B
499.9
202.3


C
1000.3
404.8



% Change

Change
A
4%



B
18%



C
8%








