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Introduction

Methodology

The goal of the project is to identify land available for conservation in the Ipswich River Basin in Massachusetts (Figure 1) and
to prioritize land acquisition to maximize environmental and social benefits. Unprotected land is prioritized based on a set of
criteria including type of land use, proximity to permanently protected areas, location of critical habitat, proximity to surface water, current level of protection, projected level of development,
area fragmentation and public access. Areas with the five highest
priority rankings are compiled in decreasing size and a price indicator based on median owner occupied housing value is provided for comparison.

The criteria, rationale, data source and ranking scheme used in the
analysis are summarized in Table 1. The elements of such a table
may be determined by the land conservation organization with
public input. The values in Table 1. were assigned for the purpose
of demonstrating the geographic information system analysis technique.
The analysis was performed using MassGIS data layers and ESRI
ArcMap 9.1 software. The data layers in Table 1. were converted
to raster format and reclassified according to the ranking scheme.
The weighted overlay tool in spatial analyst was used to combine
all the criteria into one composite priority indicator. With this tool
each criterion’s relative influence on the final indicator may be
specified.
In the first analysis, all criteria were equally weighted. In the second, it was assumed that residential access to the potential conservation areas was important in order to facilitate recreational use
and continued support for land protection and as a potential source
of revenue. The ranking scheme for proximity to roads (Criterion
8, Table 1.) was reversed as easy access is more desirable. In addition, the influence of proximity to roads and proximity to residential land use (Criterion 9, Table 1.) were both set at 15 % and all
other layers were set at ~8.6% to total 100%.

Figure 1. Context map for the Ipswich River Watershed.

The resulting priority layer was converted to polygons and their
areas were calculated using Hawth’s table tool. Due to the lack of
other data, the 2000 United States Census data on owner occupied
median housing values were used as a relative price indicator for
land value. This data table was joined to the polygons and the five
largest of the highest ranking areas were selected for each analy-

Results
The resulting priority maps for the
equally and recreational criteria
weighted analyses are shown in Figure 2
and 3, respectively. The recreational criteria weighted figure visibly has higher
rankings overall. This is due to the
weight on residential land use and proximity to roads. Both of these are abundant in this mostly developed watershed
resulting in higher rankings overall for
conservation priority. The top five highest ranking areas are shown in both maps
and are also different. This demonstrates
the importance of the development of an
appropriate weighting scheme. The recommendation is to conduct several
analyses with different weights to test
the sensitivity of the highest ranking areas to the weighting scheme. This may
show which areas are the best both for
the environmental and recreational objectives. In this study, there are two areas
in common between these maps suggesting that those areas should be investigated for acquisition first.
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