Mapping Development in the Salem Sound
Watershed and its Riparian Areas

the Salem Sound Watershed

Project Description
Map 1. Approximating the
riparian zone with a 300 foot
buffer around all wetland
features.

Nestled in an embayment of Massachusett’s north
shore, the Salem Sound is a valuable resource to
both human and natural communities. Over the
last century, however, overharvesting and pollution
have resulted in sharp declines in water quality
and the collapse of its commercial fishery. Much of
the incoming pollution can be traced to extensive
development in the watershed and the resulting
increases in impervious coverage and nutrient
release. The watershed covers approximately
50 square miles, spreading over parts of six
communities including Manchester,
Beverly, Danvers, Peabody, Salem, and
Marblehead.

What are riparian areas?

Map 2. New development
occurring over three time
intervals from 1971-2005.

Map 3. Rate of development
(acres of new development/subbasin area) from 1999-2005 by
sub-basins.

Riparian areas are distictive habitat
zones that surround rivers, streams,
lakes, and other water bodies. When
undisturbed, these corridors perform
a number of important ecological
functions:
Above: Riparian area surrounding
a stream in north central Massachusetts (Source: Paul Somers: 2008)
Below: Highly developed riparian
area in Salem Massachusetts (Source:
Randy 2007).

• Attenuate and filter surface runoff
• Reduce shoreline erosion and
sedimentation

The nutrient release and impervious area associated
with various land uses in a watershed are major
determinants of water quality. Development within
riparian areas—the vegetated buffers surrounding
wetlands (see green box in bottom left)—can be
especially detrimental to aquatic and terrestrial
ecosystems. This project examines and portrays
visually, spatial and temporal changes in land use
in the Salem Sound watershed in northeastern
Massachusetts.
A temporal analysis examined human alterations
to uneveloped land occurring between 1971,
1985, 1999, and 2005. The spatial component
focused specifically on land use changes occurring
in riparian areas. Finally, 2005 land use and
zoning data were used to estimate the buildout, or
maximum development potential under current
zoning laws, of the watershed and its riparian areas.
The results of each analysis were broken down by
drainage sub-basins within the larger watershed,
to assist in prioritizing areas for conservation or
restoration efforts. Some of the key findings are
illustrated here.

Spatial Variations in the Rate of
Development
In general, development appears to be occurring
most rapidly in the watershed’s western and
southern sub-basins (Map 3). Rates of riparian
development display a similar trend, with the
highest rates in sub-basins 1, 9, and 6 (Map 4).
These areas could be targeted for conservation
efforts.

Remaining Development Potential
To assess the watershed’s remaining development
potential, a simple buildout analysis was performed
based current zoning regulations and criteria
established by the Mashaschusetts Executive Office
of Environmental Affairs.
In 2005, approximately 19 square miles, or 38%,
of the watershed area remained open to future
development. Forested areas comprise the majority
of the remaining land (69%), as shown by Chart 1.
76% of the undeveloped area is zoned for residential
use (Chart 2)

Methods
The riparian zone was approximated by creating
a simple 300 foot buffer surrounding all water
features (Map 1). Land use data from four years
(1971, 1985, 1999, and 2005) was categorized by
developed and undeveloped areas and whether it
fell with the buffered area.

Changes Through Time
Map 4. Rate of development
(acres of new riparian
development/sub-basin area) in
riparian areas from 1999-2005 by
sub-basins.

Overall watershed development appears to be
declining, perhaps in part due to the decreasing
availability of buildable land. Riparian areas,
however, exhibit an upward trend in new
development (Graph 1). (see also Map 2)

Chart 1.

Undeveloped Land: Uses

Chart 2.

Undeveloped Land: Zoning

• Provide critical habitat for aquatic
and terrestrial species
These vegetated buffers can also
enhance aesthetic value and
recreational opportunities.
Map 5. Perpetually protected
open space and remaining
undeveloped, buildable acres
(2005 data).
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Graph 1. Gross acres of new development over time in
riparian areas and the watershed as a whole.

