


 

Figure 2. The steps involved in 
extracting the fragmentation 
information for the parcels: 
First, the parcel map (A) for 
each town is attributed so that 
each parcel is dated. Then, the 
parcel data are grouped by year 
of parcelization, converted into a 
grid, and used as a mask (B) for 
the forest fragmentation map 
(C). The resulting map (D) 
illustrates the forest 
fragmentation just for the 
parcelized areas. 
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CONCLUSIONS 

  
The initial stages of research confirm that parcelization of land has a great impact on forest continuity.  

Specifically, as land is subdivided, the amount of interior forest decreases greatly, while amounts of urban area and 
non-continuous forest types increase.  

When comparing the watershed fragmentation maps over the 15-year period, the following trends were 
observed: 
• The amount of urban area increased from 9% overall to 13% overall; 
• The amount of interior forest decreased substantially from 1985 to 1999, with the lowest period of change 

between 1995 and 1999; 
• As the interior forest levels decrease, the amount of perforated forest increased, while the edge, patch, and 

transitional areas remained fairly constant; 
• The total amount of forest decreased from 75% to 68%, with the lowest period of change between 1995 and 

1999. 
• When comparing the landcover of just those parcels that have been subdivided in the previous five or ten-year 

increments to the landcover of the watershed as a whole, the following trends are observed: 
• The percentage of interior forest is significantly lower in the parcelized areas than in the watershed as a whole; 
• The amount of interior forest was less after ten years of potential development than after the five-year period, 

indicating that while most development occurs within five years of parcelization, additional development will 
occur beyond the five-year period; 
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• Despite the dramatic decrease in interior forests due to parcelization, the percentage of total forest classes was 
relatively consistent. This was due to increased levels of perforated forest, and a slight increase in the 
transitional forest. Patch forest areas remained constant at 1% throughout the time period.  

•  
 

FUTURE RESEARCH 
 

The forest change over time will be analyzed further by grouping the parcels into 15-year and 20-year 
increments. It is expected that the longer term results will continue the trends shown by the five-year and ten-year 
statistics, though some increase in non-interior forest levels is likely to occur, as previously cleared areas begin to 
grow young forests. There will also likely be some variance as land shifts fluctuate over the years between 
agriculture and forest, depending upon economic conditions.   

It is very likely that the interior forest levels will continue to drop; once an interior forest area is disturbed, only 
removal of development and extensive regrowth time can restore the forested area.  Even if such conditions occur, 
the biodiversity and forest health have been compromised, and a return to pre-disturbance conditions would 
typically require many decades to several hundred years, depending upon the forest conditions and species mix.     

Additional future research will focus on the risk of parcelization to additional forest areas, including the 
proximity to roads, forest edge, and urban centers, and physical conditions such as aspect, slope, and soil conditions. 
These findings will be presented at the 2004 ASPRS Conference in Denver, and will be included in the senior 
author’s Masters Thesis at the University of Connecticut.   
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Table 2. Watershed Landcover Changes 
 
 

Landcover Changes 
1985 to 1999 

1985  
percentage 

1999  
percentage change 

 NoData 0% 0% no change 
 Water 4% 4% no change 
 Urban 9% 13% 4% increase 
 Agriculture 11% 13% 2% increase 
 Barren  1% 1% no change 
 Interior Forest 47% 36% 11% decrease 
 Patch Forest 1% 1% no change 
 Transitional Forest 4% 5% 1% increase 
 Perforated Forest 13% 16% 3% increase 
 Edge Forest 9% 9% no change 
 Total  100% 100% no change 
 Total Forest 75% 68% 7% decrease 
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Table 3. Parcelized Areas vs. Entire Watershed Images 
 

1985 Image pixels percentage  
1980-1984 

pixels 
1980-1984 
percentage  

1975-1984 
pixels 

1975-1984 
percentage 

Water 17538 4% 47 0% 197 1%
Urban 39574 9% 1869 15% 3271 15%
Agriculture 48665 11% 1065 8% 2160 10%
Barren 2800 1% 72 1% 155 1%
Interior Forest 204129 47% 4456 35% 7418 33%
Patch Forest 3845 1% 114 1% 229 1%
Transitional Forest 18077 4% 730 6% 1368 6%
Perforated Forest 58059 13% 2813 22% 4977 22%
Edge Forest 38074 9% 1604 13% 2760 12%
total 430761 100% 12770 100% 22535 100%
total forest 322184 75%  9717 76%  16752 74%
         

1990 Image pixels percentage  
1985-1989 

pixels 
1985-1989 
percentage  

1975-1984 
pixels 

1975-1984 
percentage 

Water 18270 4% 128 1% 192 1%
Urban 49248 11% 2958 16% 5382 17%
Agriculture 50131 12% 1878 10% 2996 10%
Barren 3286 1% 180 1% 281 1%
Interior Forest 182130 42% 4759 26% 8045 26%
Patch Forest 4911 1% 195 1% 367 1%
Transitional Forest 20632 5% 1331 7% 2299 7%
Perforated Forest 64074 15% 4402 24% 7525 24%
Edge Forest 38079 9% 2474 14% 4004 13%
total 430761 100% 18305 100% 31091 100%
total forest 309826 72%  13161 72%  22240 72%
         

1995 Image pixels percentage  
1990-1994 

pixels 
1990-1994 
percentage  

1985-1994 
pixels 

1985-1994 
percentage 

Water 18270 4% 136 2% 267 1%
Urban 54191 13% 962 11% 4560 17%
Agriculture 56800 13% 983 12% 3280 12%
Barren 2437 1% 11 0% 158 1%
Interior Forest 163388 38% 3047 36% 6504 24%
Patch Forest 5730 1% 68 1% 356 1%
Transitional Forest 22369 5% 515 6% 2144 8%
Perforated Forest 68032 16% 1737 21% 5955 22%
Edge Forest 39544 9% 1004 12% 3534 13%
total 430761 100% 8463 100% 26758 100%
total forest 299063 69%  6371 75%  18493 69%
         

1999 Image pixels 1999 Image  
1995-1999 

parcels 
1995-1999 

parcels  
1990-1999 

parcels 
1990-1999 

parcels 
Water 18270 4% 157 1% 302 2%
Urban 57583 13% 1321 12% 2570 13%
Agriculture 57671 13% 1286 12% 2268 12%
Barren  2439 1% 61 1% 76 0%
Interior Forest 156581 36% 3667 34% 6123 32%
Patch Forest 6093 1% 129 1% 227 1%
Transitional Forest 23198 5% 577 5% 1209 6%
Perforated Forest 68846 16% 2530 23% 4393 23%
Edge Forest 40080 9% 1195 11% 2190 11%
total 430761 100% 10923 100% 19358 100%
total forest 294798 68%  8098 74%  14142 73%
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