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02/09/2010

Identification and GIS Display

of Conversion–Prone Land Parcels
Summary

It is possible to statistically identify land parcels likely to convert, calculate each parcel’s particular likelihood, and display all with GIS.  This would involve some or all the steps taken in the 1997 UVM/USDA Forest Service study “Ownership Factors Associated with the Conversion of Vermont Non-Industrial Private Forestland (NIPF).”  

At minimum, the following steps would be taken (also see the graphic on the following page):
1. Gather particular ownership factors about parcels in the study region.
Ownership factors determined by the performing organization can be used.  In the above study, factors most highly associated with conversion (i.e. subdivision or development)—thus comprising the most accurate prediction model—were:

a) The owner was engaged in one or several land management activities;

b) The price paid, per acre, for the original parcel;

c) The primary reason for purchase of the property was investment (“profit from increased property value”);

d) Owner planted tree seedlings for forest products;

e) A major road—state secondary of primary highway, or federal highway—was adjacent to or running through the parcel.

2. Calculate each parcel’s a conversion probability, using a logistic regression model (probability that the event “conversion” will or will not occur).

In the statewide study, several conversion types were defined.  The most accurate prediction occurred for sale conversion; for this conversion type, the model correctly predicted conversion for:

a) 70.6% of parcels with > .5 estimated probability

b) 84.4% of parcels with > .75 estimated probability

(see accompanying chart on page 3)

3. Construct a table of parcel IDs, accompanying conversion probabilities, and other desired attributes

The parcel’s tax ID might be used to identify the parcels.
4. Export the table to a GIS PAT.  

The parcel’s tax ID would facilitate incorporation into the GIS.

See next page for a graphic of this process, with sample GIS map.
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Some detailed notes

· In the 1996 study, 779 Vermont NIPF transfers between 1987-1994 were examined to identify the ownership factors associated with conversion of the parcels.  

· A mail survey was sent out to both the sellers and buyers of these NIPF parcels, collecting the following type of NIPF ownership data:

· Locational

· Demographic

· Natural feature

· Legal

· Land use

· Parcel sale

· Parcel address and size can be obtained from Land Transfer Tax Returns, compiled annually by the Vermont Department of Taxes.

· Parcels of 100+ acres were used, as that is considered minimum lot size for acceptable return on harvest value (Case, 1994); this helps to ensure that conversion from working to developed use is being measured.

· All 100+-acre parcels were assumed for the purposes of the study to be predominantly forestland; calculations from survey returns of total woodland as percentage of total acreage showed 78.5% of all respondent parcel acreage to be woodland or forest plantation.

· Several types of conversion were identified and measured.

· A logistic regression, which calculates the probability of an event, was run for each identified conversion type.  Using those independent variables which had shown the highest chi square significance level for that conversion type, probability of a conversion “event” was calculated for each parcel.

· The regression run for “Sale Conversion” yielded the highest correctly-predicted proportion of parcels.

· “Sale Conversion” was defined as a transfer involving:

· the parcel being sold to a developer, real estate agent/broker, or buyer purchasing for development

· the parcel being sold to develop land for profit

· the parcel being subdivided into parcels of less than 100 acres, one or more of which was sold

· the parcel being sold to a buyer purchasing for a residential home, vacation home, commercial use, or industrial use.

· Though most of the independent variables in the prediction model are intuitive (e.g. investment purchase reason; major road on/adjacent to parcel), the model is useful for several reasons:

· the variables both had the highest predictive capabilities and combined to form a coherent characterization of the ownership prone to conversion

· the variables had frequent occurrence among NIPF ownerships, increasing its utility on smaller parcel sets

· each variable contributed significantly to the model

· the information is relatively simple to obtain, with “owner planted tree seedlings for forest products” perhaps a bit problematic, as it was left open to the owner’s interpretation.
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For more information, contact Barry McPhee

bmcphee823@yahoo.ie   (802) 229-5120
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