Maximizing the Environmental and Social Benefits of Land Conservation
Viktoria Zoltay, Tufts University

Introduction

The goal of the project is to identify land available for conserva-
tion in the Ipswich River Basin in Massachusetts (Figure 1) and
to prioritize land acquisition to maximize environmental and so-
cial benefits. Unprotected land is prioritized based on a set of
criteria including type of land use, proximity to permanently pro-
tected areas, location of critical habitat, proximity to surface wa-
ter, 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 In-
dicator based on median owner occupied housing value Is pro-
vided for comparison.
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Figure 1. Context map for the Ipswich River Watershed.

Methodology

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 tech-
nique.

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 sec-
ond, It was assumed that residential access to the potential conser-
vation 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 addi-
tion, the influence of proximity to roads and proximity to residen-
tial land use (Criterion 9, Table 1.) were both set at 15 % and all
other layers were set at ~8.6% to total 100%.

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-
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Figure 2. Equally Weighted Criteria Priority Map
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Table 1. Criteria for Suitahility Analysis
Criderion !J_R:z;!iumz.ie (=I5 Data® Fanking Scheme
1 [Land Use (Certain land use and land covers such as The Massachuzetts Executme Office of Ersaronroental &ffairs funded the | 5 (Forest, Wetlands
wetlands and forest are more rnportant to accpusition of 1999 land nse data using 1:25 000 aerial color imdrared 4 [Open, Woody Perennial
natural cormrouraties and do not requre photography Photomterpretation and dimmtizing were completed by the 3 |Pasture, Cropland
restoration effort or tirne as pasture or ULIASS Departraent of Forestry Resource Wlapping Project. 2 [Uthan Open
cropland land uses may. 1 [Waste Disposal
0 |Fesidential Cornroercial Induastrial
Transportation, Fecreational,
Imng, Water
24 |Promruaty to Protected Lands Larger parcels of protected lands offer a The Protected and Fecreational Open Space layer represents parklands, 510-5 m
sreater ecological walue that sirealar size but - |forests, golf cowrses, playaronnds, wildhife sanctuanes, conservation lands, | 4 [5-100 m
dizcontions areas. water supply areas, cemeteries, school ball fields, and other opern land that | 5 |100-400 m
may be classified as protected andior recreational in use as cormpiled by 2 |400-200 m
Ivlass3I5 at 125,000 scale. 1 [=200 1
3 |Cntical Land Habitat The most wiable habitat for rave species and  |Matural Hertase and Endangered Species Program scientists delineated 5 |Core Habitat
ratural cormrauraties are a prionty for habitat polygons at a scale of 1:25,000 or larger using digital boundaries of | 4 [Supporting Landscape
conservation. base feantres and "heads up" dintizine ** 0 141 other
4 |Cntical Water Habatat Lakes, ponds, mmvers, and strearns mportant  [Matural Heritage and Endangered Species Program biologists delineated 5 |Core Habitat
for the protection of freshwater biodrersity  |habitat polygons at a scale of 1:25,000 or larger using field data sets of 4 [Supporting Landscape
are pronty for conservation. specles occurances and “heads up” dimtizing. 0 141 other
5 |Prowaruaty to Surface Water Urnderveloped land can help protect surface The data mcludes surface water (lakes, ponds, reservorrs), wetlands, bogs, | 5 |0-2 m
waters from nonpoint source pollution, flats, rmvers, strears, and others. It 15 based on USG5 Digital Line Graphs | 4 |5-100 m
and dintized frora paper UaG5 1:25000 Toposraplae Cluadrangle rmaps | 3 |100-400 m
by Ivlass(GLa. 2 [400-200 m
1 =500 m
6 [Previously Identified Protected  [Areas already identified as land maportant for [The Protected and Recreational Open Space layer (sarme as in Criteria 2) | 5 |Ho protection
and Fecreational Cipen Space conservartion andior recreation but are not mcludes the lewvel of protection as one of the fields i the attnbute table. & |Limited or Temporary
perrnarently protected are higher prionty. 3 |Urknoam
0 |Perrnanently protected
T |fomng Lands zored for more intense level of Executree Office of Ervironmental &ffairs' Cormrauraty Preservation 5 |Industrial
desvelopment are more oportant to protect.  [Imbatiee sponsored baaldont projections meluding digital zorang for each | 4 |Clorarercial
rouricipality in Ilassachusetts. The zomng shows the hashest densitw of | 3 |Fesidential
desvelopment perritied as a matter of right. 2 [Oither
1 |ConservationPasssree Becreation
&  |Prowruaty to Foads Frocarty to roads 1= used as a reasure of Official state-maintained street transportation dataset depicting local and | 5 =800 m
lard area fragraentation. &s in crteria 2, larger major roadwrays. Boad and ranl centerlives at 1.5, 000 scale were interpreted | 4 |400-200 m
contlgons areas are of greater ecological walue. |frorn black and whate dimtal orthophotos. 3 1100-400 m
2 |5-100 1o
110-5m
9 |Prowarmaty to Fesidential Land  [Lccess for recreational nse 15 inportant for | Thos data was dermeed frorn the land use lasrer used in Cnteria 1. 510-5 m
Use appreciation and support of nature and land 4 15-100 1
conservatlon and may serve as a revenue 23 1100-400 1
Zlelilie 2 |400-200 ra
1 =500 m

* &1 data layers nsed i the analysis and mformation in this table was accessed from MassGIS. This coluran indentifies the orzinal data sources.
*# "Heads up” dizmtizing 13 dravang on the screen using dizital technolosy.

Results

The resulting priority maps for the
equally and recreational criteria
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Figure 3. Recreational Criteria Weighted Priority Map

weighted analyses are shown in Figure 2
and 3, respectively. The recreational cri-
teria weighted figure visibly has higher
rankings overall. This is due to the
weight on residential land use and prox-
Imity to roads. Both of these are abun-
dant in this mostly developed watershed
resulting in higher rankings overall for
conservation priority. The top five high-
est ranking areas are shown in both maps
and are also different. This demonstrates
the importance of the development of an

Polvgon ID | Area (ha) | Price Indicator ($) Polygon ID | Area (ha) | Price Indicator ($)
1 2.466 344,300 1 958 346,650
2 455 319,750 2 529 319,750
3 200 373,200 3 304 315,600
4 163 411,200 4 268 410,500
L s 135 357,300 L S 218 357,300
.. Tr Data Source: MassGIS '-1;-’ Data Source: Massisls
i 5 7 = Projection: NAD 1983 StatePlane Massachusetts Mainland FIPS2001 | 5 5 1 5 Frojection: N%D_’IBBS StatePlane Massachusetts Mainland FIPS 2001
—— EEEEEE—— 1 i o Cartographer: Viktoria Zaoltay, Tufts University, 2007 E— EE— [ Cartographer: Viktora Zoltay, Tufts University, 2007

appropriate weighting scheme. The rec-
ommendation is to conduct several
analyses with different weights to test
the sensitivity of the highest ranking ar-
eas to the weighting scheme. This may
show which areas are the best both for
the environmental and recreational ob-
jectives. In this study, there are two areas
In common between these maps suggest-
Ing that those areas should be investi-
gated for acquisition first.
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