
BAYFIELD COUNTY

Total Area: 2,042 Sq. Miles
 Land: 1,476 Sq. Miles 
 Water: 565 Sq. Miles

2005 Mean Parcel Density: 
  16 Parcels/ Sq. Mile 
  low parcel density
  medium parcel density
  high parcel density

2000 Population: 15,013 
 Density: 10 persons / Sq. Mile

2000 Households: 6,207 

2000 Housing Units: 11,640 
 Avg. Density: 8 Units/Sq. Mile
 Seasonal Units: 4,922

Natural Resources
 Inland Lakes: 962
 National, State, and County forests: 
  680 Sq. Miles
  33% of Bayfield County 

This image shows some of the land par-
celization patterns in the Town of West 
Point. Plat books vary in the level of detail 
that they show, particularly for small-lot 
subvisions. Here, they are shown as 
“small tracts”, masking the actual pattern 
of land parcelization.

By accessing actual digital parcel layers, 
we will look more closely at when and 
where landowners create small tracts.

Factors influencing land parcelization in 
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ABSTRACT
Community regulations focus on the size and location of new parcels. There is little evidence demonstrating that such regulations have 
desirable impacts on the rate, extent, or nature of land parcelization. Utilizing GIS mapping and archival records, we are reconstructing 
historic patterns of parcelization in a sample of Wisconsin communities.

KEY POINTS
* The goal of this research is to recreate historic land parcelization patterns and analyze their change over 
time to detect the possible effects of land regulations. 

* We will use multivariate analysis techniques to identify the factors that drive parcelization in amenity-rich 
rural areas and develop a model that estimates the size, location and rate of future parcel development. 

* We will test for the effects of statewide land division regulations by comparing patterns of parcelization 
that would occur in the presence or absence of such regulations. 

* The models can be used by communities to visualize future patterns of parcelization and to forecast the 
impacts of potential policy scenarios such as density controls or minimum lot sizes. 

* Additionally, the parcel database will provide local communities with an effective tool to monitor and evalu-
ate the effectiveness of local comprehensive plans and policy implementation efforts.

TESTING FOR POLICY VARIABLES: A HYPOTHETICAL EXAMPLE

METHOD OF CASE SELECTION 
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In 1950, this hypothetical plot of land 
and water encompassing 160 acres 
has not been divided in over 60 years. 
It was originally split into 40 acre lots 
for immigrant farmers. Though those 
farmers no longer raise crops or live-
stock, they have held on to the land for 
hunting.

Between 1950 and 1975, the Peterson 
family subdivides their holding on Loon 
Lake. They sell the many lots created 
and use the money to build their own 
cabin / retirement home on a 10 acre 
lot on Loon Lake. They also installed 
the road to access lots and back-lots.

Before they subdivided their land, the 
state passed new laws limiting lot 
sizes near lakes in an effort to protect 
lakes from overdevelopment.  

A. Actual post-subdivision pattern 
 
This represents how the Peterson family 
actually subdivided their land. We 
already know that lake shore property is 
among the most likely land to subdivide, 
but we need to use actual data to esti-
mate just how likely lake lots are to split. 
 
The number of parcels has increased 
from 4 to 29. The average parcel size 
has gone from 36.5 acres to 5 acres. 

B. Predicted subdivision pattern

This represents what would occur if our 
model was 100% accurate in choosing 
(1) which parcel would split and (2) the 
size and general type of lots that would 
be created.

This hypothetical model would use pre-
1950 trends along with the new rules 
regarding lots to estimate both the likeli-
hood of new splits and the size and pat-
tern of new lots.

C. Predicted subdivision pattern 
without new rules 
 
This represents what would occur if our 
model was 100% accurate in choosing 
the parcel that split, but ignored the new 
rules regarding lot location and size. 
 
This hypothetical example suggests that 
the pre-1950 trends would have led to 
lots smaller than what actually resulted, 
a signal that the rules were both needed 
and effective in changing lot size. 

  

    
  

      

1. Non-metro adjacent county
Since we are interested in looking at rural communities 
experiencing moderate pressure to develop, we drew 
from non-metropolitan counties that are adjacent to 
metropolitan counties (as defined by the U.S. Census 
Bureau).  

2. Community typology
Next, we identified counties rich in agricultural and 
forest resources, respectively.  Agricultural counties 
contained an above average percent of land area in 
agricultural use and exhibit a high degree of economic 
dependence on those resources.  Forested counties 
contained an above average percent of land area in 
public or private forests, and depend heavily on those 
resources for recreation, tourism, forestry and related 
industries.  

3. Data accessibility
Each county had to maintain and provide access to 
historic orthophotography records and a digital cadas-
tral database.  100-percent of the parcels had to be 
complete and the database  linkable to AS400 revenue 
and ownership data.  

4. Favorable relationships at county
Final selection of counties was based on favorable rela-
tionships believed to contribute to the overall success and 
convenience of the project.  Support from the local county 
board, participation of the county Extension educator, a 
strong history of working together, distance from project 
headquarters and other related factors were considered 
when selecting among communities meeting all other 
criteria.  

5. Historic parcelization rates
Based on the digital cadastral database we selected 
three towns within each county from those displaying 
the highest, average, and lowest rates of parceliza-
tion county-wide. 

6. Planning activity
Only towns that have completed or are about to com-
plete a comprehensive plan that complies with 
Wisconsin’s Comprehensive Planning Law were con-
sidered in the town selection process. 

7. Favorable relationships at town
Finally, when selecting towns, we focused on those with 
a willingness to work together, demonstrated support 
from local officials and plan commission members, and 
other factors deemed to contribute to the success of the 
project.

Once we have compiled spatial data concerning the types of lots that tend to subdivide, 
we can use this to determine the likelihood of particular lots dividing in the future. After 
subjecting each lot to a probability analysis, we will choose the lot most likely to divide. 
Earlier subdivision patterns will also be used to estimate the nature of development 
(size, location, and dimensions) for new lots. 

In any time period, we will use the actual number of lots created as a stopping rule for 
modeling the creation of new lots. If we find that we still need additional lots once the 
most likely lot has split in the most likely pattern, we will go on to the next most likely lot 
and continue in this manner until reaching the actual number of lots created in a period.

Where rules governing lot creation (size, dimensions, etc.) change between period 1 
and period 2, we can run the analysis both with and without the rules. The hypothetical 
example shows at (B) what would happen if our modelling was 100% accurate. The ex-
ample at (C) shows what would happen if the trends prior to the rules would have likely 
led to smaller lots than the rules allowed.

TOWN OF WEST POINT

Total Area: 32.5 Sq. Miles
2005 Mean Parcel Density: 
  49 Parcels/ Sq. Mile
2000 Population: 1,634
Mean Annual Growth Rate, 1970-2000:
  2.9%
2000 Housing Units: 907 
     
  Prime Farmland: 
  9.8 Sq. Miles, 30%

COLUMBIA COUNTY

Total Area: 796 Sq. Miles
 Land: 774 Sq. Miles 
 Water: 22 Sq. Miles

2005 Mean Parcel Density: 
  51/ Sq. Mile
  low parcel density
  medium parcel density
  high parcel density 

2000 Population: 52,468 
 Density: 67 persons / Sq. Mile

2000 Households: 20,439

2000 Housing Units: 22,685 
 Avg. Density: 29/Sq. Mile
 Seasonal Units: 1,253

Agricultural Land: 544 Sq. Miles
 Farms: 1,526
 Average farm size: 228 Acres
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LAND COVER
STATE OF WISCONSIN

TOWN OF BARNES

Total Area: 124 Sq. Miles
2005 Mean Parcel Density: 
  29 Parcels/ Sq. Mile
2000 Population: 610
Mean Annual Growth Rate, 1970-2000: 
  3.2%
2000 Housing Units: 1,486
  
  National, State, County Forest:
  60.5 Sq. Miles, 49%

This image, taken from a published plat 
book for the Town of Barnes illustrates 
the relationship between lakes and 
parcel creation in Wisconsin’s north-
woods. 

Shoreland development has numerous 
negative impacts on lakes, and the state 
and counties have been working since 
1970 to better manage development 
near lakes and rivers. The scale used in 
plat books like this cannot reveal the 
extent to which lots conform with mini-
mum dimensions listed in county zoning 
codes.
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